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(54) IMAGE FORMING DEVICE 

(57)Abstract: 

PURPOSE: To provide an image forming device 
constituted so that the recording speed thereof is high, 
the set of a price with respect to a user can be made 
different according to printing ratio and the recording of 
a using state can be practically used as the index of 
maintenance and the like. 
CONSTITUTION: First color data R, G and B is 
outputted by reading a set color original by a color image 
read part 1 and converted into second color data Y, M, C 
and K corresponding to the color components of a real 
recording material by a color conversion part 2. Based on 
the second color data, the consumption of the respective 
recording material equivalent to one color picture frame 
is calculated by a consumables calculation part 4. Based 
on the consumption, the originals are sorted to any one of 
the nearly monochromatic original, the line-drawing 
color original and the full-color original by a cost value 
calculation part 5. Then, a cost value is calculated 
according to a cost value ratio corresponding to the 
sorted result and displayed at a display part 6. Besides, the statics of the using quantity of the 
recording material is taken (9) and the information thereof is provided outside by a 
communication unit. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the image formation equipment which reads a color picture and forms the duplicate 
image of this color picture An output means to separate the color of said color picture and to 
output the 1st color picture data, A color conversion means to change said 1st color picture data 
outputted with this output means into the 2nd color picture data corresponding to the color 
component of the record material used for formation of said duplicate image, It carries out based 
on said 2nd color picture data changed with this color conversion means. It carries out based on 
the consumption of said record material computed with a consumption calculation means to 
compute the consumption of said record material, and this consumption calculation means. 
Image formation equipment characterized by providing a costs value calculation means to 
compute the costs value of said color picture, and an image formation means to form the 
duplicate image of said color picture based on said 2nd color picture data. 
[Claim 2] In the image formation equipment which reads a color picture and forms the duplicate 
image of this color picture An output means to separate the color of said color picture and to 
output the 1 St color picture data, A color conversion means to change said 1 st color picture data 
outputted v^dth this output means into the 2nd color picture data corresponding to the color 
component of the record material used for formation of said duplicate image. It carries out based 
on the 2nd color picture data changed with this color conversion means. The consumption of said 
record material computed with a consumption calculation means to compute the consumption of 
said record material, and this consumption calculation means Image formation equipment 
characterized by providing a costs value decision means to classify into two or more phases 
defined beforehand, and to determine the costs value of said color picture according to the 
classified phase, and an image formation means to form the duplicate image of said color picture 
based on said 2nd color picture data. 

[Claim 3] In the image formation equipment which reads a color picture and forms the duplicate 
image of this color picture An output means to separate the color of said color picture and to 
output the 1st color picture data, A colorconversion-means-to-change said I st color picture data 
outputted with this output means into the 2nd color picture data corresponding to the color 
component of the record material used for formation of said duplicate image. It carries out based 
on said 2nd color picture data changed with this color conversion means, A consumption 
calculation means to compute the consxmiption of said record material, and the consumption of 
said record material computed vsdth this consumption calculation means. It carries out based on a 
difference with the consumption of the record material of the sepia component obtained based on 
said 2nd color picture data. Image formation equipment characterized by providing a costs value 
calculation means to compute the costs value of said color picture, and an image formation 
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means to form the duplicate image of said color picture based on said 2nd color picture data. 
[Claim 4] In the image formation equipment which reads a color picture and forms the duplicate 
image of this color picture An output means to separate the color of said color picture and to 
output the 1st color picture data, A color conversion means to change said 1st color picture data 
outputted with this output means into the 2nd color picture data corresponding to the color 
component of the record material used for formation of said duplicate image, Thin out said 2nd 
color picture data changed with this color conversion means, and it carries out based on the 2nd 
image data which performed this infanticide. It carries out based on the consumption of the 
record material computed with a consumption calculation means to compute the consumption of 
— said-record-material,-and4his-consumption calculation means. Image formation equipment 
characterized by providing a costs value calculation means to compute the costs value of said 
color picture, and an image formation means to form the duplicate image of said color picture 
based on said 2nd color picture data. 

[Claim 5] In the image formation equipment which reads a color picture and forms the duplicate 
image of this color picture An output means to separate the color of said color picture and to 
output the 1st color picture data, A color conversion means to change said 1st color picture data 
outputted with this output means into the 2nd color picture data corresponding to the color 
component of the record material used for formation of said duplicate image. It carries out based 
on said 2nd color picture data changed with this color conversion means. It carries out based on 
the consumption of said record material computed with a consumption calculation means to 
compute the consumption of said record material, and this consumption calculation means. 
Image formation equipment characterized by providing a costs value calculation means to 
compute the costs value of said color picture, a display means to display the costs value 
computed with this costs value calculation means, and an image formation means to form the 
duplicate image of said color picture based on said 2nd color picture data. 
[Claim 6] In the image formation equipment which reads a color picture and forms the duplicate 
image of this color picture An output means to separate the color of said color picture and to 
output the 1st color picture data, A color conversion means to change said 1st color picture data 
outputted with this output means into the 2nd color picture data corresponding to the color 
component of the record material used for formation of said duplicate image. It carries out based 
on said 2nd color picture data changed with this color conversion means. It carries out based on 
the consumption of said record material computed with a consumption calculation means to 
compute the consumption of said record material, and this consumption calculation means. A 
costs value calculation means to compute the costs value of said color picture, and a display 
means to display the costs value computed with this costs value calculation means, Image 
formation equipment characterized by providing an image formation means to form the duplicate 
image of said color picture based on said 2nd color picture data when formation activation 
directions of a predetermined duplicate image are after the costs value was displayed with this 
display means. 

[Claim 7] In the image formation equipment which reads a color picture and forms the duplicate 
image of this color picture An output means to separate the color of said color picture and to 
output the 1st color picture data, A color conversion means to change said 1st color picture data . 
outputted with this output means into the 2nd color picture data corresponding to the color 
component of the record material used for formation of said duplicate image, It carries out based 
on said 2nd color picture data changed with this color conversion means. It carries out based on 
the consumption of said record material computed with a consumption calculation means to 
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compute the consumption of said record material, and this consumption calculation means. The 
costs value computed with a costs value calculation means to compute the costs value of said 
color picture, and this costs value calculation means is integrated. Image formation equipment 
characterized by providing an addition display means to memorize and display the addition 
value, and an image formation means to form the duplicate image of said color picture based on 
said 2nd color picture data. 

[Claim 8] In the image formation equipment which reads a color picture and forms the duplicate 
image of this color picture An output means to separate the color of said color picture and to 
output the 1st color picture data, A color conversion means to change said 1st color picture data 
outputted with this output means into the 2nd color picture data corresponding to the color 
-component of the record material -Used_fon formation of said duplicate image, It carries out based 
on said 2nd color picture data changed with this color conversion means. It carries out based on 
the consumption of said record material computed with a consumption calculation means to 
compute the consumption of said record material, and this consumption calculation means. 
Image formation equipment characterized by providing an addition display means for said body 
of equipment to be equipped with free [ attachment and detachment ], to integrate the costs value 
computed with said costs value calculation means, and to memorize and display the addition 
value as a costs value calculation means to compute the costs value of said color picture. 
[Claim 9] In the image formation equipment which forms the duplicate image of a color picture 
sent through a communication network A receiving means to receive the 1st color picture data 
sent through said commimication network, It carries out based on said 2nd color picture data 
changed with a color conversion means to change said color picture data received wdth this 
receiving means into the 2nd color picture data corresponding to the color component of the 
record material used for formation of said duplicate image, and this color conversion means. It 
carries out based on the consumption of said record material computed with a consumption 
calculation means to compute the consumption of said record material, and this consumption 
calculation means. Image formation equipment characterized by providing a costs value 
calculation means to compute the costs value of said color picture, and an image formation 
means to form the duplicate image of said color picture based on said 2nd color picture data. 
[Claim 10] In the image formation equipment which reads the 1st color picture data and forms 
the duplicate image of said 1st color picture data A conversion means to change said 1st color 
picture data into the 2nd color picture data, An image formation means to form the duplicate 
image of said 1st color picture using record material based on said 2nd color picture data, A 
means to compute the consumption of said record material from said 2nd color picture data. 
Image formation equipment characterized by providing a means to compute the costs value of 
the duplicate image of said 1st color picture, and a means to transmit said costs value to an 
external device through a public line, based on said computed consumption. 
-[-Claim-l l]-In-thejmageJormation_equipment_which.reads„the^l.st.colQr picture, data.and forms 
the duplicate image of said 1st color picture data A conversion means to change said 1st color 
picture data into the 2nd color picture data. An image formation means to form the duplicate 
image of said 1 st color picture using record material based on said 2nd color picture data, A 
means to compute the consumption of said record material from said 2nd color picture data. 
Image formation equipment characterized by providing a means to compute the costs value of 
the duplicate image of said 1st color picture, a means to compute a statistics processing result by 
carrying out statistics processing of said costs value, and a means to transmit said statistics 
processing result to an external device through a public line, based on said computed 
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consumption. 

[Claim 12] It is image formation equipment according to claim 1 0 characterized by transmitting 
the count of the image formation counted for every phase of this when said transmitting means 
classifies the consumption of said record material into two or more steps in the image formation 
equipment which reads the 1st color picture data and forms the duplicate image of said 1st color 
picture data. 

[Claim 13] It is image formation equipment according to claim 10 characterized by transmitting 
the count of the image formation counted to fixed time amount for every phase of this when said 
transmitting means classifies the consumption of said record material into two or more steps in 
aheJmage-fonnation-equipmentJwMch-reads^he-lstxolor-pictur^dat 

Jmage_Qf_said_l.stxolor_picture_data 

[Claim 14] In the image formation equipment which reads the 1st color picture data and forms 
the duplicate image of said 1 st color picture data A conversion means to change said 1 st color 
picture data into the 2nd color picture data, An image formation means to form the duplicate 
image of said 1st color picture using record material based on said 2nd color picture data, Image 
formation equipment characterized by providing a means to compute the consumption of said 
record material from said 2nd color picture data, a means to compute a statistics processing result 
by carrying out statistics processing of said costs value, and a means to display said statistics 
processing result. 

[Claim 15] In the image formation equipment which reads the 1st color picture data and forms 
the duplicate image of said 1st color picture data A conversion means to change said 1st color 
picture data into the 2nd color picture data. An image formation means to form the duplicate 
image of said 1st color picture using record material based on said 2nd color picture data, Image 
formation equipment characterized by providing a means to compute the consumption of said 
record material from said 2nd color picture data, a means to compute a statistics processing result 
by carrying out statistics processing of said consumption, and a means to transmit said statistics 
processing result to an external device through a public line. 

[Claim 1 6] In the image formation equipment which reads the 1 st color picture data and forms 
the duplicate image of said 1st color picture data A conversion means to change said 1st color 
picture data into the 2nd color picture data. An image formation means to form the duplicate 
image of said 1st color picture using record material based on said 2nd color picture data, Image 
formation equipment characterized by providing a means to compute the consumption of said 
record material from said 2nd color picture data, a means to compute the statistics processing 
result for every fixed time amount by carrying out statistics processing of said consumption, and 
a means to display said statistics processing result. 

[Claim 17] In the image formation equipment which reads the 1st color picture data and forms 
the duplicate image of said 1st color picture data A conversion means to change said 1st color 
4)iciureJatajniQjthe_2ndjCj0.lQr_pi^^^ form the duplicate 

image of said 1st color picture using record material based on said 2nd color pictxire data. Image 
formation equipment characterized by providing a means to compute the consumption of said 
record material from said 2nd color picture data, a means to compute the statistics processing 
result for every fixed time amount by carrying out statistics processing of said consumption, and 
a means to transmit said statistics processing result to an external device through a public line. 
[Claim 18] In the image formation equipment which reads the 1st color picture data and forms 
the duplicate image of said 1st color picture data A conversion means to change said 1st color 
picture data into the 2nd color picture data. An image formation means to form the duplicate 
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image of said 1st color picture using record material based on said 2nd color picture data, A 
means to compute the consumption of said record material from said 2nd color picture data, 
Image formation equipment characterized by providing a means to compute the statistics 
processing result of having carried out statistics processing of the count of the image formation 
counted for every phase of this when classifying said consumption into two or more steps, and a 
means to display said statistics processing result. 

[Claim 19] In the image formation equipment which reads the 1st color picture data and forms 
the duplicate image of said 1 st color picture data A conversion means to change said 1 st color 
picture data into the 2nd color picture data. An image formation means to form the duplicate 
4mage-of said4-st-Golw-pictw&-using-record-material-based-on-said^nd-color-picture data, A 

-means^o computeUhexonsumption-o£saidj:ecoxd_materiaLfrom_said_2nd 

Image formation equipment characterized by providing a means to compute the statistics 
processing result of having carried out statistics processing of the count of the image formation 
counted for every phase of this when classifying said consumption into two or more steps, and a 
means to transmit said statistics processing result to an external device through a public line. 
[Claim 20] In the image formation equipment which reads the 1st color picture data and forms 
the duplicate image of said 1st color picture data A conversion means to change said 1st color 
picture data into Ae 2nd color picture data, An image formation means to form the duplicate 
image of said 1st color picture using record material based on said 2nd color picture data, Image 
formation equipment characterized by providing a means to compute the consumption of said 
record material using a formula from said 2nd color picture data, and a means to change the 
parameter of said formula by actuation from the outside. 

[Claim 21] In the image formation equipment which reads a color picture and forms this 
duplicate image A receiving means to receive said color picture data, and an image formation 
means to form the duplicate image of said 1 st color picture using at least two or more kinds of 
record material based on said color picture data which said receiving means received, A 1 si 
calculation means to compute each consumption of said record material used by said image 
formation means, Image formation equipment characterized by providing a 2nd calculation 
means to compute the costs value of the image formation of said duplicate image, and a means to 
tell a user about said costs value computed with said 2nd calculation means, based on the 
consumption of the record material computed by said 1st calculation means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

_I[Eie Id of tlieIInvenfiOT]~TKisrinyjention jelates to the image~fQnMtLonIejgmgnent"w forms the 
duplicate image of color pictures, such as a color copying machine. 
[0002] 

[Description of the Prior Art] Generally, a color copy is roughly classified according to the rate 
of printing at three sorts. They are three kinds of about 10% of common documents of the 
photograph and printed matter of 50% or more of rates of printing represented by natural 
drawing, about dozens of% of presentation data which made the graph and the graphic form the 
subject, and an alphabetic character and a table subject. 

[0003] Conventionally, although there were only a photograph and printed matter when calling it 
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the color copy of personal appearance, PURIZENTESHON data come to be colorized by the 
appearance of a color personal computer or a color printer, and a color began to be further used 
from alphabetic character emphasis and a ruled line display of a common document by cheap- 
ization of these colors OA equipment. Therefore, the present condition is that the rate of printing 
of a color copy has been decreasing rapidly. 

[0004] Now, the rapidity which can record several [ per minute ] sheets is bought, and the color 
copying machine which reproduces a color copy has an electrophotography method in use. The 
running cost is prescribed by the price per sheet, and is unrelated to the height of the rate of 
printing. Since the rate that having spread for the monochrome alphabetic character manuscript [ 
~being4ow(sev^ral44)4-o^fAe-rate-of4Drifltin^ 

-of-consumption.occupy-from a short life to a running cost at the beginning was large, the 
electrophotography copying machine was seldom dependent on the consumption of a toner, and 
this had become a running cost setup per sheet. Furthermore, since the color copying machine for 
a color copy has a substantially high rate of printing and there is little total demand of a color 
toner, the running cost is set up by dozens times the monochrome copying machine. 
[0005] 

[Problem(s) to be Solved by the Invention] Thus, in the color copying machine by the 
electrophotography method in which a recording rate has engine performance sufficient as a 

color copying machine at high speed, the price of the copy per sheet is not concerned with the 
rate of printing of a color copy, but the color copy with the high rate of printing and the low 
color copy are prescribed by the fixed price. For this reason, when, reproducing a color copy 
with the low rate of printing for example, there is a problem that the price to the user more than a 
substantial running cost will be set up and charged. 

[0006] Moreover, also in the color copying machine, the approach of a service maintenance 
according to every fixed period and copy number of sheets is further adopted like the 
monochrome copying machine. Although the toner of four colors is used for the color copying 
machine and four stages also of imaging processes also exist, the frequency where each is used 
changes greatly with classes of manuscript, and tends to produce excess and deficiency from the 
class of manuscript being different for every user etc. in an uniform service maintenance. For 
this reason, there is also a problem that the situation of a useless maintenance or a thoughtless 
maintenance has occurred. 

[0007] Moreover, even if it records use record of the record material by further two or more 
users on memory etc., it also has the problem that this use record is unutilizable as a guide of a 
maintenance, in the condition of this as. 

[0008] Then, a recording rate is a high speed, and it is possible to change a price setup to a user 
according to the rate of printing, and this invention aims at offering the image formation 
equipment which can utilize use record as guides, such as a maintenance. 

[-00.09] 

fM¥ans"for Solving'the"Problem]"In'the'image'format image formation 

equipment of this invention reads a color picture, and forms the duplicate image of this color 
picture An output means to separate the color of said color picture and to output the 1st color 
picture data, A color conversion means to change said 1st color picture data outputted vnth this 
output means into the 2nd color picture data corresponding to the color component of the record 
material used for formation of said duplicate image. It carries out based on said 2nd color picture 
data changed with this color conversion means. It carries out based on the consumption of said 
record material computed with a consumption calculation means to compute the consumption of 
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said record material, and this consumption calculation means. A costs value calculation means to 
compute the costs value of said color picture, and an image formation means to form the 
duplicate image of said color picture based on said 2nd color picture data are provided. 
[0010] Moreover, the image formation equipment of this invention is set to the image formation 
equipment which reads a color picture and forms the duplicate image of this color picture. An 
output means to separate the color of said color picture and to output the 1st color picture data, A 
color conversion means to change said 1st color picture data outputted with this output means 
into the 2nd color picture data corresponding to the color component of the record material used 
for formation of said duplicate image, It carries out based on the 2nd color picture data changed 
— with.thisxolor_conversionjiieans.J^he_coiisumplion_of^aidj:ecord-.material.^ 

consump tion calculation means to computejhe_cpjisiimpti_onj^^^^ and this 

consumption calculation means It classifies into two or more phases defined beforehand, and a 
costs value decision means to determine the costs value of said color picture according to the 
classified phase, and an image formation means to form the duplicate image of said color picture 
based on said 2nd color picture data are provided. 

[00 11] Moreover, the image formation equipment of this invention is set to the image formation 
equipment which reads a color picture and forms the duplicate image of this color picture. An 
output means to separate the color of said color picture and to output the 1st color picture data, A 
color conversion means to change said 1st color picture data outputted with this output means 
into the 2nd color picture data corresponding to the color component of the record material used 
for formation of said duplicate image, It carries out based on said 2nd color picture data changed 
with this color conversion means. A consumption calculation means to compute the consumption 
of said record material, and the consumption of said record material computed with this 
consumption calculation means, A costs value calculation means to compute the costs value of 
said color picture based on a difference with the consumption of the record material of the sepia 
component obtained based on said 2nd color picture data, and an image formation means to form 
the duplicate image of said color picture based on said 2nd color picture data are provided. 
[0012] Moreover, the image formation equipment of this invention is set to the image formation 
equipment which reads a color picture and forms the duplicate image of this color picture. An 
output means to separate the color of said color picture and to output the 1st color picture data, A 
color conversion means to change said 1st color picture data outputted with this output means 
into the 2nd color picture data corresponding to the color component of the record material used 
for formation of said duplicate image, Thin out said 2nd color picture data changed with this 
color conversion means, and it carries out based on the 2nd image data which performed this 
infanticide. It carries out based on the consumption of the record material computed with a 
consumption calculation means to compute the consumption of said record material, and this 
consumption calculation means. A costs value calculation means to compute the costs value of 
said color picture, and an image formation means to form the duplicate image of said color 

^picture-based-on-said-2nd-color picture data-are-provided: - 

[0013] Moreover, the image formation equipment of this invention is set to the image formation 
equipment which reads a color picture and forms the duplicate image of this color picture. An 
output means to separate the color of said color picture and to output the 1st color picture data, A 
color conversion means to change said 1st color picture data outputted with this output means 
into the 2nd color picture data corresponding to the color component of the record material used 
for formation of said duplicate image, It carries out based on said 2nd color picture data changed 
with this color conversion means. It carries out based on the consumption of said record material 
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computed with a consumption calculation means to compute the consumption of said record 
material, and this consumption calculation means. A costs value calculation means to compute 
the costs value of said color picture, a display means to display the costs value computed with 
this costs value calculation means, and an image formation means to form the duplicate image of 
said color picture based on said 2nd color picture data are provided. 

[0014] Moreover, the image formation equipment of this invention is set to the image formation 
equipment which reads a color picture and forms the duplicate image of this color picture. An 
output means to separate the color of said color picture and to output the 1st color picture data, A 
color conversion means to change said 1 st color picture data outputted v^th this output means 
into the 2nd color picture data corresponding to the color component of the record material used 
for formation of said duplicate image, It carries out based on said 2nd color picture data changed 
with this color conversion means. It carries out based on the consumption of said record material 
computed with a consumption calculation means to compute the consumption of said record 
material, and this consumption calculation means. A costs value calculation means to compute 
the costs value of said color picture, and a display means to display the costs value computed 
with this costs value calculation means, When formation activation directions of a predetermined 
duplicate image are after the costs value was displayed with this display means, an image 
formation means to form the duplicate image of said color picture based on said 2nd color 
picture data is provided. 

[0015] Moreover, the image formation equipment of this invention is set to the image formation 
equipment which reads a color picture and forms the duplicate image of this color picture. An 
output means to separate the color of said color picture and to output the 1st color picture data, A 
color conversion means to change said 1st color picture data outputted wdth this output means 
into the 2nd color picture data corresponding to the color component of the record material used 
for formation of said duplicate image, It carries out based on said 2nd color picture data changed 
with this color conversion means. It carries out based on the consumption of said record material 
computed with a consumption calculation means to compute the consumption of said record 
material, and this consumption calculation means. A costs value calculation means to compute 
the costs value of said color picture, an addition display means to integrate the costs value 
computed with this costs value calculation means, and to memorize and display that addition 
value, and an image formation means to form the duplicate image of said color picture based on 
said 2nd color picture data are provided. 

[0016] Moreover, the image formation equipment of this invention is set to the image formation 
equipment which reads a color picture and forms the duplicate image of this color picture. An 
output means to separate the color of said color picture and to output the 1st color picture data, A 
color conversion means to change said 1st color picture data outputted wdth this output means 
into the 2nd color picture data corresponding to the color component of the record material used 
for formation of said duplicate image, It carries out based on said 2nd color picture data changed 
with this color conversion means. It carries out based on the consumption of said record material 
computed vsdth a consxmiption calculation means to compute the consumption of said record 
material, and this consumption calculation means. A costs value calculation means to compute 
the costs value of said color pictwe, and said body of equipment are equipped free [ attachment 
and detachment ], the costs value computed with said costs value calculation means is integrated, 
and an addition display means to memorize and display the addition value is provided. 
[0017] Furthermore, the image formation equipment of this invention is set to the image 
formation equipment which forms the duplicate image of a color picture sent through a 
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communication network. A receiving means to receive the 1st color picture data sent through 
said communication network, A color conversion means to change said color picture data 
received with this receiving means into the 2nd color picture data corresponding to the color 
component of the record material used for formation of said duplicate image, It carries out based 
on said 2nd color picture data changed with this color conversion means. It carries out based on 
the consumption of said record material computed with a consumption calculation means to 
compute the consumption of said record material, and this consumption calculation means. A 
costs value calculation means to compute the costs value of said color picture, and an image 
formation means to form the duplicate image of said color picture based on said 2nd color 

— pieture-data-are-prov-ided. . 

— [00-l-8]-Thisinvention4S4mage formation-equipmeiitAvJiich-setS-up_aJinexlai^ of money 

to having asked the customer for the fixed amount of money uniformly according to the above- 
mentioned structure even if image formation of what kind of duplicate image is performed like 
before. That is, compared with foil color printing which used each color record material in 
plenty, since it computes what amount of record material was used at every image formation and 
gradual rates are performed based on the amount of this record material, since there is very little 
consumption of record material, the copy of the manuscript image which most is monochrome 
and does not spread, for example etc. can enable a setup of a suitable claim amovmt of money. 
[0019] Moreover, the image formation equipment of this invention is set to the image formation 
equipment which reads the 1st color picture data and forms the duplicate image of said 1st color 
picture data. A conversion means to change said 1 st color picture data into the 2nd color picture 
data, An image formation means to form the duplicate image of said 1st color picture using 
record material based on said 2nd color picture data, A means to compute the consumption of 
said record material from said 2nd color picture data, A means to compute the costs value of the 
duplicate image of said 1st color picture based on said computed consumption, It is image 
formation equipment characterized by providing a means to compute a statistics processing result 
by carrying out statistics processing of said costs value, and a means to transmit said statistics 
processing result to an external device through a public line. 

[0020] This invention offers the image formation equipment which it does not remain for setting 
up the claim amount of money to an only proper customer, but record material carries out 
consumption data statistics processing, and supplies outside using a public line etc., utilizes this, 
and enables rationalization of activities, such as a maintenance, according to the above- 
mentioned structure. 

[0021] That is, the consumption of record material is recorded according to the above-mentioned 
structure, and a statistical data is created by the statistical procedure based on this consumption. 
And an operator becomes possible [ referring to the consumption condition of monthly record 
material from this personal computer etc. ] in the cases, such as a maintenance, by supplying this 
— statisticaLdata-to-equipments,-Such-as the exterior, for example, a personal computer, and a 
database. BjrcmyingTiut like this;'maintenance business, such as exchange of record material 
which was being done uniformly conventionally, also becomes possible [ improving to what / 
according to consumption extent of actual record material / is efficient and rational ], 
[0022] Moreover, in the image formation equipment which the image formation equipment of 
this invention reads the 1st color picture data, and forms the duplicate image of said 1st color 
picture data, said transmitting means is image formation equipment according to claim 10 
characterized by transmitting the count of the image formation counted for every phase of this 
when classifying the consumption of said record material into two or more steps. 
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[0023] Moreover, in the image formation equipment which the image formation equipment of 
this invention reads the 1st color picture data, and forms the duplicate image of said 1st color 
picture data, said transmitting means is image formation equipment according to claim 10 
characterized by transmitting the count of the image formation counted to fixed time amount for 
every phase of this when classifying the consumption of said record material into two or more 
steps. 

[0024] Moreover, in the image formation equipment which the image formation equipment of 
this invention reads the 1st color picture data, and forms the duplicate image of said 1st color 
picture data, said transmitting means is image formation equipment according to claim 10 

characterized Ay_transmittingJhe_count.o£lhejmagejbrmatioj^ fixed time-amount for 

__eveiy„phaseo f this when class jfjdng .the.£mismpiiQlI^s^^ 
steps. 

[0025] this obtains the copy number-of-sheets data to manuscript classification, such as a 
color/monochrome, having - lease - the claim of a NABURU copy tariff is attained. 
Moreover, since data are changed into a statistic, there are few amoimts of the data to transmit, it 
ends, and a circuit time and dues decrease. 

[0026] Moreover, the image formation equipment of this invention is set to the image formation 
equipment which reads the 1st color picture data and forms the duplicate image of said 1st color 
picture data. A conversion means to change said 1st color picture data into the 2nd color picture 
data. An image formation means to form the duplicate image of said 1st color picture using 
record material based on said 2nd color picture data. It is image formation equipment 
characterized by providing a means to compute the consumption of said record material from 
said 2nd color picture data, a means to compute a statistics processing result by carrying out 
statistics processing of said costs value, and a means to display said statistics processing result. 
[0027] A display of the statistical information about the amount of consumption of an article of 
consumption is enabled by this, and the article-of-consumption toner of four colors can be 
supplied the neither more nor less. 

[0028] Moreover, the image formation equipment of this invention is set to the image formation 
equipment which reads the 1st color picture data and forms the duplicate image of said 1st color 
picture data. A conversion means to change said 1st color picture data into the 2nd color picture 
data, An image formation means to form the duplicate image of said 1st color picture using 
record material based on said 2nd color picture data, It is image formation equipment 
characterized by providing a means to compute the consumption of said record material from 
said 2nd color picture data, a means to compute a statistics processing result by carrying out 
statistics processing of said consumption, and a means to transmit said statistics processing result 
to an external device through a public line. 

[0029] This utilizes for maintenance stage decision the information on the amount of 
consum ption of the article of consum pt ion tra nsmitted to the external device, and the article-of- 

consumption toner of four colors can-be supplied timely the neither more nor less. 

[0030] Moreover, the image formation equipment of this invention is set to the image formation 
equipment which reads the 1st color picture data and forms the duplicate image of said 1st color 
picture data. A conversion means to change said 1st color picture data into the 2nd color picture 
data, An image formation means to form the duplicate image of said 1st color picture using 
record material based on said 2nd color picture data. It is image formation equipment 
characterized by providing a means to compute the consumption of said record material from 
said 2nd color picture data, a means to compute the statistics processing result for every fixed 
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time amount by carrying out statistics processing of said consumption, and a means to display 
said statistics processing result. 

[003 1 ] A display of the consumption accumulation value for every fixed time amount of an 
article of consumption is enabled by this, a user's time band is avoided, and a maintenance time 
zone can be chosen. 

[0032] Moreover, the image formation equipment of this invention is set to the image formation 
equipment which reads the 1st color picture data and forms the duplicate image of said 1st color 
picture data. A conversion means to change said 1st color picture data into the 2nd color picture 
data. An image formation means to form the duplicate image of said 1st color picture using 
-WGord-material based on said 2nd color picture data, It is image formation equipment 
— characterizedJ5y_proyiding-ajTieansJx)_CDjnputeJliexoM 

said 2nd color picture data, a means to compute the statistics processing result for every fixed 
time amount by carrying out statistics processing of said consumption, and a means to transmit 
said statistics processing result to an external device through a public line. 
[0033] This is enabled to utilize for maintenance stage decision the information on the amount of 
consumption for every fixed time amount of the article of consumption transmitted to the 
extemal device. 

[0034] Moreover, the image formation equipment of this invention is set to the image formation 
equipment which reads the 1st color picture data and forms the duplicate image of said 1st color 
picture data. A conversion means to change said 1st color picture data into the 2nd color picture 
data. An image formation means to form the duplicate image of said 1st color picture using 
record material based on said 2nd color picture data, A means to compute the consumption of 
said record material from said 2nd color picture data, It is image formation equipment 
characterized by providing a means to compute the statistics processing result of having carried 
out statistics processing of the count of the image formation counted for every phase of this when 
classifying said consumption into two or more steps, and a means to display said statistics 
processing result. 

[0035] Thereby, the display of the consumption accumulation value for every fixed time amount 
of an article of consumption can be enabled for every at least 2 or more kinds of manuscript class 
exception. 

[0036] Moreover, the image formation equipment of this invention is set to the image formation 
equipment which reads the 1st color picture data and forms the duplicate image of said 1st color 
picture data. A conversion means to change said 1st color picture data into the 2nd color picture 
data, An image formation means to form the duplicate image of said 1st color picture using 
record material based on said 2nd color picture data, A means to compute the consumption of 
said record material from said 2nd color picture data. It is image formation equipment 
characterized by providing a means to compute the statistics processing result of having carried 

^out-statistics-processing.o£the.count_of_theumage. forma!^^^^^ fox every phase of this when 

classifying saidlTonsiimption into two~or more steps, and a means to transmit said statistics 
processing result to an extemal device through a public line. 

[0037] Thereby, the information on the amount of consumption for every fixed time amount of 
the article of consumption for every manuscript class transmitted to the extemal device is 
utilizable for maintenance stage decision. 

[0038] Moreover, the image formation equipment of this invention is set to the image formation 
equipment which reads the 1st color picture data and forms the duplicate image of said 1st color 
picture data. A conversion means to change said 1st color pictture data into the 2nd color picture 
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data. An image formation means to form the duplicate image of said 1st color picture using 
record material based on said 2nd color picture data, It is image formation equipment 
characterized by providing a means to compute the consumption of said record material using a 
formula from said 2nd color picture data, and a means to change the parameter of said formula 
by actuation from the outside. 

[0039] Thereby, modification of the setting approach of a costs value can be enabled for every 

dealer, every dealer, and every user. 

[0040] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained with 

— ^reference-to-a-drawing^ 

— [Q041-l -Drawing-I- shQws4he-configuration-of4he4m this example 

roughly. It is a CCD scanner etc., and the color picture read station 1 changes body light into the 
electrical signal according to the three primary colors of the light of R (red), G (Green), and B 
(blue) for every unit pixel w^hich divided the color picture used as a manuscript in all directions, 
and is 8-bit digital data, i.e., the thing outputted as 1st color data R, G, and B, respectively, 
respectively for every pixel. 

[0042] The color transducer 2 changes and outputs the 1st color data of 8 bits each of RGB 
inputted for every pixel to the 2nd color data Y, M, C, and K equivalent to the amount of the 
color material (record material) of Y (yellow), M (Magenta), C (cyanogen), and K (black) which 
are the three primary colors of ink which is 8-bit data, respectively. 

[0043] The color picture Records Department 3 makes YMCK each color material of the amount 
according to the 2nd color data Y, M, C, and K adhere to a form, and does a hard copy output. 
[0044] On the other hand, the 2nd color data Y, M, C, and K is led to the article-of-consumption 
calculation section 4, and the amount of the article of consumption for color picture 1 screen 
(color material, i.e., ink) is computed. 

[0045] Based on the amount of the article of consumption for one screen of color material 
YMCK, the costs value calculation section 5 outputs two or more steps of costs values (the so- 
called amount billed to a customer) according to the costs value ratio set up beforehand. 
[0046] A display 6 is the liquid crystal panel installed on the control panel for users which this 
equipment does not illustrate, or an LED (issue diode) array, and displays a costs value. 
[0047] The copy counter 7 combines drops, such as the number machine of mechanical 
tachometers or nonvolatile memory, liquid crystal, etc. which were installed on a control panel or 
in the interior of equipment, whenever it carries out the hard copy output of one sheet at the color 
picture Records Department 3, according to the costs value, advances enumerated data and goes. 
[0048] If the key counter 8 is a removable counter, and combines drops, such as the same 
number machine of mechanical tachometers or nonvolatile memory as the copy counter 7, and 
liquid crystal, to this equipment, equipment is equipped with it and a hard copy output is made 
— ^from the color picture Records-Department 3, -enumerated data will advance.according to the 
costs value. 

[0049] Next, the color transducer 2 is explained with reference to drawing 2 . 

[0050] A masking equation is used as the approach of color correction processing in which the 

data R, G, and B of three-primary-colors RGB of the light obtained from the color picture read 

station 1, i.e., the 1st color data, are generally changed into the data y (yellow), m (Magenta), and 

c (cyanogen) of the ink which controls the amount of color material of a color recording 

apparatus in three primary colors. The basic type is expressed by the one following. 

[0051] 
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[0052] Here, the amount of electrical signals of each color material y, m, and c from which y, m, 
and c are obtained as a result of masking (it is called chrominance signals y, m, and c, 
respectively.), the amount of electrical signals of RGB according [ R, G, and B ] to color 
separation, and Al J are multipliers which show the amount of masking. Fundamentally, a 
masking circuit is constituted based on this several 1. The example shows drawing 2 . The 1st 
color data of RGB is inputted into Multipliers 10a, 10b, and 10c, respectively, and multiplication 

_isj:mied-0.ut_to^axo.efficient.AJ.l,_and.A12_and_AJ3,-r 

[0053] Next, each multip lication result of Multipliers lOa and 1 0h kjpp^ine^^ Ha, 
respectively, and both are added. And in adder lib, the multiplication result of multiplier 10c 
and the addition result of adder 1 la are added, and the addition result is outputted as a 
chrominance signal c. 

[0054] The multiplication of a coefficient A 21, and A22 and A23 is carried out to the 1st color 
data of RGB similarly inputted into Multipliers lOd, lOe, and lOf, respectively, the 
multiplication result of Multipliers lOd and lOe is added by adder 1 Ic, the addition result and the 
multiplication result of lOf of multipliers are added by 1 Id of adders, and a chrominance signal 
m is outputted from Id of adders. 

[0055] a coefficient A 31, and A32 and A33 - multiplication is carried out, respectively, a 
Multipliers [ lOg and lOh ] multiplication result is added by adder lie, the addition result and the 
multiplication result of multiplier lOi are added by 1 If of adders, and a chrominance signal y is 
outputted from 1 If of adders, [ ftirthermore, ] [ the 1st color data of RGB inputted into 
Multipliers lOg, lOh, and lOi, and ] 

[0056] On the other hand, in the case of color picture formation, the substrate removal UCR 
(Under Color Removal) is used for reducing the consumption of color material for the purpose. If 
the principle is explained briefly, paying attention to sepia, i.e., black, being obtained in each 
color material y, m, and c at the time of tales-doses the minimal dose will be calculated 

among each of each color material y, m, and c, and let it be the consumption of color-material 
black. That is, when the 2nd color data K equivalent to the consumption of black is defined, it 
can express with a degree type. 
[0057] 

K=MIN (y, m, c) (1) 

MIN: The color data of considerable **** 2 can be expressed with a degree type to the function 
operation which obtains the minimum value, consequently the consximption of each color 
material of y, m, and c by removing the black component of the constant rate which can be found 
by (1) formula from each consximption. 

[ 0058 ] 

— Y=y^K-(~2) : ^ — 

M=m-K - (3) 
C=c-K - (4) 

That is, by using a black (K) component, the amount of laps of color material is lessened and the 
consumption of each color material can expect effectiveness, such as reduction. 
[0059] The black component of a constant rate is removed from such chrominance signals y, m, 
and c, and the example of a UCR circuit of performing UCR processing which reduces each 
amount of signals is shown in drawing 3 . 



SSL-DOCSl 1529140vl 



13 



Machine English translation of JP 08-241019 



[0060] In drawing 3 , the size of the value is compared by comparator 12a, and a chrominance 
signal c and a chrominance signal m output the signal (it is 0 if for example, the chrominance 
signal c is small) of the result to selector 1 3a. 

[0061] A chrominance signal c and a chrominance signal m are inputted into the input port PO 
and PI of selector 13a, respectively, input port (if c is small, it is input port PO) is chosen as it 
with the control signal (it is 0 if c is small) from comparator 12a, and the signal is outputted to it. 
This output signal OUTP OUTP=MIN (c, m) - (5) 
It becomes. 

[0062] It is that output signal OUTK by similarly, inputting this Signal OUTP and chrominance 

-signaLy-into comparator 12b, and inputting the control signal of that result into selector 13b, and 
Jnputting_Signal .CIlITE_and_a_£brQminance signal y int o the input port P2 and P3 of selector 1 3b, 
respectively. OUTK=MIN (y, m, c) - (6) 

The 2nd color data k which is the digital signal of a next door and the amount of components of 
black is obtained. 

[0063] Furthermore, a chrominance signal y and the 2nd chrominance signal K are inputted into 
subtractor 14a, and the 2nd color data Y is obtained by subtraction which deducts the amount k 
of signals from the amount y of signals. The 2nd color data K is similarly subtracted from a 
chrominance signal m by subtractor 14b, the 2nd color data M subtracts the 2nd color data K 
from a chrominance signal c by subtractor 14c, and the 2nd color data C is obtained respectively. 
[0064] Next, the article-of-consumption calculation section 4 is explained with reference to 
drawing 4 . 

[0065] The 2nd color data Y is inputted into adder 15a with the output of register 16a, those 
values are added, and it is outputted to register 16a, In case the color picture read station 1 reads 
color picture 1 screen and begins, the zero clear of the registers 16a, 16b, 16c, and 16d is carried 
out. TTierefore, in register 1 6a, the 2nd color data Y of the image for one screen is integrated, and 
the addition color data sigmaY is outputted at the time of reading termination of color picture 1 
screen. 

[0066] Similarly, the 2nd color data is inputted into adder 15b with the output of register 16b, 
those values are added, and it is outputted to register 16b, and the 2nd color data M of the image 
for color picture 1 screen is integrated by register 16b, and addition color data sigmaM is 
outputted. 

[0067] Moreover, the 2nd color data C is inputted into adder 15c with the output of register 16c, 
those values are added and it is outputted to register 16c, and the 2nd color data C of the image 
for color picture 1 screen is integrated by register 16c, and addition color data sigmaC is 
outputted. 

[0068] Furthermore, with the output whose 2nd color data K is register 16d, it is inputted into 
15d of adders, those values are added and it is outputted to register 16d, and the 2nd color data K 

of.the_image for color pi cture 1 screen is inte g rated by register 16d, a nd ad ditio n colo r data 

sigmaK is outputted. 

[0069] When the 2nd color data for 1 pixel of the peak of the 2nd color data is 8 bits noting that 
the color picture Records Department 3 does hard copy of the color picture to A3 size 
(297mmx420mm) by 400dpi at this time 8(bit) x297(mm) x420(mm) x{400(dot)/ 25.4(mm)}2 
=2.5txl08 - (7) 

It comes out, and since it is, 28 bits is respectively sufficient for Registers [ 16a, 16b, 16c and 
16d]size. 

[0070] Next, the costs value calculation section 5 is explained with reference to drawing 5 . 
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[0071] Addition color data sigmaY from the article-of-consumption calculation section 4, 
sigmaM, sigmaC, and four data signals of sigmaK are inputted into the costs value calculation 
section 5. 

[0072] Addition color data sigmaY and sigmaM are inputted into adder 20a, and the result 

(sigmaY+sigmaM) of having added the value is outputted to adder 20b. 

[0073] In adder 20b, it is further added with the value of addition color data sigmaC, and the 

result (sigma Y+sigma M+sigma C) is outputted to adder 20c and comparator 21b. 

[0074] In comparator 21b, an output value (sigma Y+sigma M+sigma C) is compared with the 

value of sigmaK, and the result is outputted as a signal CONTl . Namely, signal CONTl sigma 

— Y+sigma-M+sigma G->=-sigmaK — (8) - 

—the time-of-^-~0 ---outputting-^sigma.^sigma-M±sigma-C-:^^sigmaK^(9.) 

" 1" is outputted at the time of * * . 

[0075] In this case, when fulfilling the conditions of a formula (9), the rate of printing of an 

alphabetic character and a table subject is the smallest, for example, the color picture read by the 

color picture read station 1 can judge that it is the manuscript of monochrome. 

[0076] On the other hand, in adder 20c, an output value (sigma Y+sigma M+sigma C) and the 

value of addition color data sigmaK are added, and the result 

(sigmaY+sigmaM+sigmaC+sigmaK) is outputted to comparator 21a. 

[0077] The threshold T defined further beforehand is inputted into comparator 21a, an output 

value (sigmaY+sigmaM+sigmaC+sigmaK) is compared with the value of T, and the result is 

outputted to logical circuits 22 and 23. Namely, output signal of this comparator 21a 

sigmaY+sigmaM+sigmaC+sigmaK >= T - (10) 

the time of ** - "0" - outputting - sigmaY+sigmaM+sigmaC+sigmaK < - T — (1 1) 
"1" is outputted at the time of **. 

[0078] At this time, the AND of what carried out logic reversal of the signal CONTl, and the 
thing which carried out logic reversal of the output signal from comparator 21a is taken, and that 
result is outputted as a signal C0NT3 in a logical circuit 22. namely, signal C0NT3 sigma 
Y+sigma M+sigma C >= sigmaK it is -- and -- sigma Y+sigmaM+sigmaC+sigmaK < - T - (12) 
the time of ** - "0" -- outputting - sigma Y+sigma M+sigma C >= sigmaK it is — and — 
sigmaY+sigmaM+sigmaC+sigmaK >= T - (13) 
" 1 " is outputted at the time of * * . 

[0079] In this case, when fulfilling the conditions of a formula (13), the color picture read by the 
color picture read station 1 can judge that it is the full color manuscript of 50% or more of rates 
of printing, such as a photograph, a printing object, etc. of 50% or more of rates of printing 
which are represented by natural drawing. 

[0080] In a logical circuit 23, the AND of the thing and the output signal from comparator 21a 
which carried out logic reversal of the signal CONTl is taken, and the result is outputted as a 
signal C0NT2. namely, signal C0NT2 sigma Y+sigma M+sigma C >= sigmaK it is ~ and ~ 
sigma Y+sigmaM+sigmaC+sigmaK >= T — (14) 

the time of ** - "0" outputting — sigma Y+sigma M+sigma C >= sigmaK it is — and — 
sigma Y+sigmaM+sigmaC+sigmaK < — T - (15) 
" 1 " is outputted at the time of * ♦ . 

[0081] In this case, when fulfilling the conditions of a formula (1 5), the color picture read by the 
color picture read station 1 can judge that it is the manuscript of the line drawing color whose 
rate of printing which made the graph and the graphic form the subject is about dozens of %. 
[0082] Next, a display 6 is explained. The control panel for a user to input workmanship 

15 

SSL-DOCSl 1529140vl 



Machine English translation of JP 08-241019 

instruction is formed in the front face at the image formation equipment of this example, and the 
display 6 shown in the part at drawing 6 is arranged. 

[0083] Three signals of signals CONTl, C0NT2, and C0NT3 from the costs value calculation 
section 5 are inputted into a display 6. Each signal is inputted into the LED lighting circuits 30a, 
30b, and 30c, and only when each input signal is "1 ", LED (light emitting diode) 31a, 31b, and ' 
31c is made to turn on. Although the right-hand side of a wavy line N shows the display on a 
control panel, here To each side side of LED 31a, 31b, and 31c The stickers 33a, 33b, and 33c 
which printed **** which showed what lighting of each LED would mean are stuck, a sticker 32 
is further stuck on these bottoms, and it specifies that a running cost is displayed by LED 31a, 

31b , and_3.1c. 

_ [00841 That is, in a display 6. it indicates that the color picture read by the rnlnr pirfnrp read 
station 1 by the signal 1, 2, and CONT 3 is a monochrome manuscript, a line drawing color copy, 
or a full color manuscript. Thus, a running cost is classifiable into two or more phases (three- 
stage in this case) with the height of the rate of printing. 

[0085] In addition, although the example of an LED display was given here, the display which 

used the liquid crystal panel is sufficient as an indicator, and even if it displays **** of Stickers 

33a, 33b, and 33c, it is not cared about according to a signal 1, 2, and CONT 3. 

[0086] Next, the copy counter 7 is explained. This copy counter 7 is contained inside the body of 

image formation equipment, and the maintainer of equipment etc. usually uses it. 

[0087] Drawing 7 shows the configuration of the copy counter 7. The signal 1, 2, and CONT 3 

fi-om the costs value calculation section 5 is inputted into a register 40. 

[0088] This register 40 is a triplet configuration as shovm in drawing 8 , and the signal 1, 2, and 
CONT 3 is assigned to the high order bit, the middle bit, and the lower bit, respectively. If a 
signal C0NT3 is inputted, "4" will be outputted, for example, if a signal C0NT2 is inputted, "2" 
will be outputted, for example, and if a signal CONTl is inputted, "1" will be outputted, for 

example. 

[0089] The output of a register 40 is inputted and added to an adder 41 with the signal 
nonvolatile and read from rewritable EEPROM42 electrically, and is again stored in EEPROM42 
as a new addition value. Moreover, the addition value is inputted into a liquid crystal display 43, 
and displays the value. 

[0090] Finally, the key counter 8 is explained. The appearance is removable to this equipment 
with the gestalt of an IC card, as shown in drawing 9 . When the body of image formation 
equipment is inserted and equipped witii the key counter 8, the signal 1, 2, and CONT 3 from the 
costs value calculation section 5 of the body of equipment is inputted into the key counter 8 
through the terminal area 50 prepared in tiie front face of the key counter 8 by exposing. 
Moreover, the drop 51 is formed in the front face of the key coimter 8. 
[0091] Drawing 10 shows roughly the configuration of the electi-ic important section of the key 
counter 8. 

-[0092] In drawing 10 , the signal 1, 2, and CONT .3 inputted from the terminal area 50 is inputted 
into CPU53 through the interface section 52. Moreover, when the body of image formation 
equipment is inserted and equipped with the key coimter 8, this terminal area 50 serves as the 
contact for electric power supplies, and can perform the electric power supply to the key counter 
8. 

[0093] The interface section 52 manages the interface of the body of image formation 
equipment, and CPUS 3. 

[0094] CPU53 reads the addition value to current [ which has already been memorized by 
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EEPROM55 ], adds the value according to a signal 1, 2, and CONT 3 to the addition value, and 
writes the addition value as the result in EEPROM55 again. At this time, the figure pattern 
equivalent to that addition value is read out of the pattern beforehand registered into PROM54, 
and it displays on the drop 51 of a liquid crystal panel. 

[0095] The program of the copy counter 8 of operation is memorized by PROM54, and CPU53 
manages control of the copy counter 8 whole in it according to this program. 
[0096] In addition, although the key counter 8 was made into structure without a power source, 
the mechanical number machine of tachometers is substituted for it, and you may make it display 
an addition value here, as a cell may be formed in the key counter 8 and the copy counter 7 

explained-further.- 

-[-009-7-]- Drawing 1 1 is-drawing_showing_the-ful]xolor-recording device^^^^ this invention. 

[0098] In this drawing, the photo conductor drum 301 as image support is formed, and it rotates 
counterclockwise. 

[0099] Around the photo conductor drum 301, the electrification machine 302, the 1st 
development counter 309, the 2nd development counter 310, the 3rd development counter 31 1, 
the 4th development counter 312, the front [ cleaning ] electric discharge machine 313, the photo 
conductor cleaner 314, and the imprint drum 315 as an imprint material base material are 
arranged. 

[0100] As shown in drawing 5 , there is the exposure section 303 which consists of the polygon 
mirror 307 which scans the laser beam from semiconductor laser (laser diode) 345,346, the 
polygon motor 308 which drives this polygon mirror 307, a half mirror 347 and a lens (not 
shown), and a mirror 304,305 in the question of the electrification machine 302 and the 1st 
development counter 309. 

[0101] Development counters 309-312 develop the electrostatic latent image on the photo 
conductor drum 301 with the toner (developer) with which four colors differ, respectively 
(visualization), in a Magenta and the 2nd development counter 310, cyanogen and the 3rd 
development counter 31 1 possess Hierro, and, as for the 1st development counter 309, the 4th 
development counter 312 possesses the toner of black. 

[0102] The photo conductor drum 301 uniformly charged in the front face with the electrification 
vessel 302 is exposed by the above-mentioned exposure section 303 therefore scanned by image 
data, and an electrostatic latent image is formed. After this electrostatic latent image is developed 
by the development counters 309-312 corresponding to said image data, the sequential imprint of 
it is carried out by operation of the imprint electrification machine 17 at the form as imprint 
material by which the imprint drum 315 was adsorbed electrostatic. After the non-imprinted 
toner on the photo conductor drum 301 is discharged with the electric discharge vessel 313 
before cleaning, it is cleaned by the photo conductor cleaner 314. On the other hand, . to which a 
form is sent out with the feed roller 324, and ready grade is once carried out v^th the resist roller 
^25-fi'om.axassette>323,-and.a form.are.sent„with_the.resist.rQller 325 .to.wards the adsorption 
roller 326 and the adsorption zone electrical machinery 316 which were prepared in the location 
corresponding to the adsorption location of the imprint drum 315, and the adsorption zone 
electrical machinery 316 adsorbs electrostatic on the imprint drum 315. 

[0103] When performing imprint electrification multicolor printing prepared in after that and the 
location which counters the photo conductor drum 301 as mentioned above, the above- 
mentioned development process and an imprint process are repeated to a maximum of 4 times. 
The separation section 327 dissociates from the imprint drum 315, and the form with which the 
toner was imprinted is discharged by the tray 331 through the conveyance belt 328,329 and the 
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fixing section 330 by it in order. 

[0104] Moreover, drawing 12 is drawing showing the full color recording device concerning this 
invention. 

[0105] The recording devices 403 Y, 403M, and 403C which record the image of four colors of 
yellow (Y), a Magenta (M), cyanogen (C), and black (BK) as the body 401 of equipment will be 
in the photo conductor drums 402 Y, 402M, and 402C, and 402BK and the parallel condition as 
image support to the interior, and 403BK are arranged among drawing 12 . Since each recording 
devices 403 Y, 403M, and 403C and 403betaK have the respectively same composition, they 
explain only recording device 3 Y of the yellow arranged at the preceding paragraph, attach the 
suffix which shows the same sign and same color as the same part about other recording devices 
-403M and 403G"and-403BK,-and-omit-explanation.~The-above---mentioned-recording-device 403Y 
is prepared corresponding to photo conductor drum 402Y and this, and has image formation 
means 404Y for repeating and forming a yellow image on photo conductor drum 402Y. Image 
formation means 404Y consists of electrification equipment 405Y, aligner 406Y, developer 
407Y, cleaning equipment 408Y, electric discharger 409Y, etc. 

[0106] Moreover, the imprint conveyance belt 420 as an imprint material conveyance means is 
stretched, and the lower part of each above-mentioned recording devices 403 Y, 403M, and 403C 
and the arrangement location of 403BK conveys the imprint material 410, such as a form, to said 
photo conductor drums 402 Y, 402M, and 402C and 402betaK. 

[0107] furthermore, in the location which counters said photo conductor drums 402 Y, 402M, and 
402C and 402Bkappa The imprint conveyance belt 420 is inserted. Imprint equipment 421 Y as a 
transfer means, 421M, 421C, and 421BK are arranged, and M, 402C, and the toner image of 
each color formed in 402betaK are imprinted on the above-mentioned photo conductor drum 
402Y and 402 imprint material 410 conveyed with the conveyance belt 420. The above- 
mentioned imprint material 410 takes timing, and is supplied by the feed system 422 on the 
conveyance belt 420. 

[0108] the delivery roller pair to which the above-mentioned feed system 422 conveys the pickup 
roller 423 which takes out the imprint material 410 from a sheet paper cassette 419, and the 
imprint material 410 taken out with this pickup roller 423 as shown in drawing 12 — the resist 
roller pair which takes and sends in timing while performing tip ready grade of the imprint 
material 410 conveyed by 424 and this delivery roller pair 424 — it consists of 425. 
[0109] The flow velocity of the imprint material 10 by above-mentioned resist roller pair 425 
and said above-mentioned imprint conveyance belt 420 is set up so that it may become the 
peripheral speed of the photo conductor drums 402Y, 402M, and 402C and 402betaK, and 
uniform velocity. 

[01 10] moreover - the imprint material conveyance direction (left in drawing) by above- 
mentioned imprint ****** RUTO 420 - an anchorage device 426 and a delivery roller pair ~ 
sequential arrangement of 427 and the paper output tray 428 is carried out, and the control 
sectiM'SO^Kichnpefforms motion contfolno^f the'"equipm^n^^ 403 Y, 

403M, and 403C, 403BK, the feed system 422, and others is formed in the inner pars basilaris 
ossis occipitalis of the above-mentioned body 401 of equipment. 

[0111] When color picture formation is specified from the actuation input section which carries 
out a deer and which is not illustrated, each recording devices 403 Y, 403M, and 403C of IE 
opening - (Y), a Magenta (M), cyanogen (C), and black (BK) and 403betaK operate to 
predetermined timing, and the toner image of each color is formed on each photo conductor 
drums 402Y, 402M, and 402C and 402BK. 
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[0112] That is, if recording device 403 Y is taken for an example, while photo conductor drum 
402 Y rotates in the direction of the clockwise rotation in drawing (the direction of arrow-head 
A), the front face will be uniformly charged by electrification equipment 405Y. Subsequently, on 
this photo conductor drum 402Y charged uniformly, exposure actuation by aligner 406Y is 
performed, and the latent image corresponding to a yellow image is formed. When this latent 
image counters developer 7Y, a toner will be supplied and developed and a yellow toner image 
will be formed on photo conductor drum 402Y, 

[01 13] In addition, in the recording devices 403M and 403C of other colors, and 403BK, a toner 
image will be formed similarly, on the other hand, synchronizing with formation actuation of this 
JonerJmage, the imprint material 10 takes out from a sheet paper cassette 419 - having - a resist 
_roller,pair - after carrying jojumady.^ on 
the imprint conveyance belt 420. 

[0114] the imprint material 410 sent in on the imprint conveyance belt is conveyed along with 
transit of the imprint conveyance beh 420, after the imprint conveyance belt 420 has been 
adsorbed electrostatic by the adsorption roller 429 as an adsorption means - having - first - a 
yellow toner image imprint location - namely, -- that is, it is sent into the location where photo 
conductor drum 402 Y and imprint equipment 421 Y oppose on both sides of the imprint **** 
beh 420. 

[0115] While the yellow toner image on photo conductor drum 402 Y will be touched the imprint 
material 410 in this yellow toner image imprint location, therefore, the yellow toner image on 
imprint equipment 42 1 Y is imprinted by work of imprint equipment 42 1 Y on the imprint 
material 10. 

[0116] The above-mentioned imprint equipment 421 Y is constituted by the imprint roller which 
has half-conductivity, and supplies the electric field which have the potential and reversed 
polarity of the yellovv toner image which has adhered to photo conductor drum 2 Y electrostatic 
from the background of the conveyance belt 20. This electric field act on the yellow toner image 
on photo conductor drum 402 Y through the conveyance beh 402 and the imprint material 410, 
and, as a resuh, a yellow toner image is imprinted by the imprint material 1 0 fi-om photo 
conductor drum 2Y. 

[0117] The above-mentioned imprint equipment 421 Y is constituted by the imprint roller which 
has half-conductivity, and supplies the electric field which have the potential and reversed 
polarity of the yellow toner image which has adhered to photo conductor drum 2Y electrostatic 
from the background of the conveyance belt 20. This electric field act on the yellow toner image 
on photo conductor drum 402 Y through the conveyance beh 402 and the imprint material 410, 
and, as a result, a yellow toner image is imprinted by the imprint material 10 fi"om photo 
conductor drum 2Y. 

[01 18] Thus, subsequently to the toner image imprint location of each recording apparatus of 

Mag enta record ing appa ratus 403M > cyanogen recording apparatus 40:^r!^_anH black recording 

-apparatus-403betaKrsequentialxonveyance of the imprint materiali O-by-which the yellow toner 

image was imprinted is carried out, the sequential imprint of a Magenta toner image, a cyanogen 

toner image, and the black toner image is carried out, and a color picture is formed. 

[0119] the delivery roller pair after the imprint material 410 in which the color toner image was 

formed subsequently exfoliated from the imprint conveyance beh 420, and was sent into the 

anchorage device 426 and permanent fixing of a color toner image which carried out the color 

pile was performed - it is taken out by the paper output tray 428 through 427. 

[0120] On the other hand, the rotation drive of the imprint conveyance belt 420 with which 
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imprint material exfoliated is carried out as it is, a residual toner and paper powder are cleaned 
by belt chestnut-NINGU equipment 431, and, subsequently surface potential is fixed with the 
electric discharge roller 430. 

[0121] Moreover, the rotation drive of the photo conductor drums 402 Y, 402M, and 402C after 
the toner image was imprinted, and the 402BK is carried out as it is, a residual toner and paper 
powder are cleaned by the cleaning equipments 408Y, 408M, and 408C and 408BK, and, 
subsequently surface potential is fixed with electric dischargers 409Y, 409M, and 409C and the 
electric discharge lamp of 409betaK. And it will go into the electrification equipments 405Y, 
405M, and 405C and a series of processes of 405betaK again if needed. 
-[-O-l-22]4n4he-above-tbe4mage4brmati0n-equipmem 

-with~reference4o.Jhe-flow-chail-shown-in- drawing-lX aboutth is 
the 1st example. 

[0123] If the copy initiation switch which a manuscript is set to the color picture read station 1 , 

and is not illustrated is pushed, first, the registers 16a-16d of drawing 4 and the register 40 of 

drawing 8 will be reset, and all of those values to hold will be set to "0" (SI), 

[0124] next, the 1st color data R, G, and B of the color picture read station 1 to a certain unit 

pixel — a 8-bit digital signal is inputted each into the color transducer 2 (S2). 

[0125] the color transducer 2 shows to drawing 2 — as — the 2nd color data R, G, and B — data 8 

bits each - chrominance signals c, m, and y - it is changed each into 8-bit data, and is 

continuously showoi in drawing 3 ~ as ~ the 2nd color data Y, M, C, and K - it is changed each 

into 8-bit data, and is outputted to the color picture Records Department 3 and the article-of- 

consumption calculation section 4 (S3). 

[0126] the color picture Records Department 3 — the 2nd color data Y, M, C, and K ~ (S4) 
which forms a part for color 1 picture dot in record media, such as a form, based on data 8 bits 
each. 

[0127] the 2nd color data Y, M, C, and K sent to the article-of-consumption calculation section 4 
on the other hand ~ as shown in drawing 4 , in Adders 15a, 15b, 15c, and 15d, 8-bit data are 
added each with the value which Registers 16a, 16b, 16c, and 16d hold, respectively, and are 
again stored in 16a, 16b, 16c, and 16d (S5). 

[0128] The above actuation is performed to all the unit pixels outputted fi-om the color picture 
read station 1, for example, processing of the following step S3 - step S5 is performed by step S2 
to return, the 1 st color data R and G of the following unit pixel, and b eight bit data each until 
image 1 fraction of A3 size is read and completed with an image reader (S6). 
[0129] After image 1 fraction is read and completed by the color pixel read station 1, addition 
color data sigmaY, sigmaM, sigmaC, and sigmaK are outputted to the costs value calculation 
section 5 from the article-of-consumption calculation section 4 (S7). 

[0130] As the costs value calculation section 5 shows to drawing 5 , sequential addition of the 
~value-of-addition-color-data sigmaY,.sigmaM,_and sigmaCJs carried out by_Adders 20a, 20b, and 
20c. As the resulrMoreoVer (sigmaY'+sigmaM+sigmaC+sigmaK) compares comparatively the 
size of the value of (sigma Y+sigma M+sigma C), and the value of sigmaK by 21b, 21a 
compares a value and a threshold T comparatively, those results are processed in logical circuits 
22 and 23, and a signal 1, 2, and CONT 3 is outputted. In the case of this example, it will be 
distinguished by the following three-stage if the output value of a signal 1, 2, and CONT 3 is 
expressed for every classification of a manuscript. 

[0131] A) case of a monochrome manuscript or the manuscript near monochrome with little 
color (sigma Y+sigma M+sigma C) < — sigmaK It becomes and they are CONT 1= 1, CONT 2= 
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0, and CONT 3= 0. 

[01 32] B) color is abundant — case of the color copy of an alphabetic character or a diagram 
subject with little [ but ] record area (sigma Y+sigma M+sigma C) >= sigmaK and (sigma 
Y+sigma M+sigma C) - < - It is set to T and they are CONT 1= 0, CONT 2= 1, and CONT 3= 
0. 

[0133] C) case of a full color manuscript [ like many natural drawings ] whose color and record 
area is also (sigma Y+sigma M+sigma C) >= sigmaK and (sigma Y+sigma M+sigma C) - >= It 
is set to T and they are CONT 1= 0, CONT 2= 0, and CONT 3= 1 . 
[0134] A signal 1, 2, and CONT 3 is outputted to each of the copy counter 7 contained the 
-display-6-instaUed-from4he-costs value-calculation-section-S-on-the-Control panelJbrJhe users^ 
— who-do-notJllustrate,-.andjnsideJhe_hody_o£image_fonnatiQnje.qui^ 8 
with which the body of image formation equipment is equipped by the user in case it is used 
(S8). 

[0135] Now, if a signal 1, 2, and CONT 3 is inputted into a display 6, as shown in drawing 6 , 
the LED lighting circuits 30a, 30b, and 30c will drive, and any one of the LED 31a, 31b, and 31c 
corresponding to a signal 1, 2, and CONT 3 will light up, respectively, the label 32 written to be 
"a running cost display" beside this LED group - and label 33a of full color; 4 time" — 
"line drawing color : Label 33b of twice" and "standard" label 33c for monochrome: are stuck, 
the case of above-mentioned C ~ "~ full color: - LED31a to which label 33a of 4 time" was 
given the case of B) — "— diagram color: — LED31b to which label 33b of twice" was given the 
case of A) ~ "- monochrome: — (S9) which indicates that a costs [ manuscript / which LED31c 
to which label 33c of standard" was given lights up, and is installed in the image read station 1 ] 
setup according to it is made to a user by the classification of each ********** 
[0136] In the copy counter 7, a signal 1, 2, and CONT 3 is inputted into a register 40, and the 
costs values 4, 2, and 1 corresponding to Above A, B, and C are outputted. The value which this 
costs value was added to the costs value till then already stored in EEPROM42 by the adder 41 , 
consequently was updated is stored again. Moreover, the value stored by this EEPROM42 can be 
checked with a liquid crystal display 43, in case a maintainer etc, asks a user for a toll (SIO). 
[0137] On the other hand, in the key counter 8, according to the program memorized by 
PROM822, the signal 1, 2, and CONT 3 from the costs value calculation section is incorporated 
by CPU53 through a terminal area 50 and the interface section 52, and after the value is added to 
the value already written in EEPROM55, it is again stored in EEPROM55. Moreover, the stored 
value is displayed on a drop 51 (SI 1). 

[0138] The example described above can carry out deformation application in the range which 
does not deviate from the main point. For example, after showing a user a costs value and 
obtaining comprehension before carrying out hard copy actuation at the color picture Records 
Department 3, it is possible to also make actuation start, and it of added value is higher. In this 

case,Jtattaches„andJhe_follo.wing.2nd^the_3rdjexamplejexplm^ 

[0T39]"Fifstrpro'cessing~ofimage formation"equipment~of^ the 2nd 

example with reference to the flow chart shown in drawing 14 . In addition, the same sign is 
given to the same part as drawing 13 , and only a different part is explained. That is, step S4 of 
drawing 13 is deleted and processing of step S20 of dravying 14 - step S21 is added between 
processings of step S9 and step SIO. 

[0140] Although record (S4) at the color picture Records Department 3 was performed in the 1st 
example of drawing 13 when it computed the value of addition color data sigmaY, sigmaM, 
sigmaC, and sigmaK for every pixel In the 2nd example of drawing 14 , the operation of addition 
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color data sigmaY, sigmaM, sigmaC, and sigmaK is completed (S6, S7). A costs value is 
computed (S8), the actuation which checks the depression of the copy initiation key by the user 
after LED which shows a costs value by the display 6 on a control panel lights up (S9) is added, 
and it is considering as what is recorded after the check (S20) (S21). 
[0141] Output actuation will be started, after showing the user the costs value and obtaining 
comprehension of a user by this, before starting actuation of a hard copy output. 
[0142] If a means (specifically for example, ROM) to store the 2nd color data Y, M, C, and K is 
prepared for the color picture Records Department 3 at this time When the 2nd color data Y, M, 
C, and K is outputted at step S3, it becomes possible to store the 2nd color data for one screen at 
Jhe color |3ictur_eJRecor ds Department 3 > and hard copy can be performed _at_step_S21-based-0n 

the 2nd color data accumulated with the are recording means. 

[0143] Moreover, if preparing in the color transducer 2 is also possible and the depression of a 
copy initiation key is checked at step S20, the 2nd color data accumulated vsath the are recording 
means of the color transducer 2 is transmitted to the color picture Records Department 3, and 
such an are recording means is step S21, and can perform hard copy at the color picture Records 
Department 3. 

[0144] Furthermore, it is also possible to establish a means to store the 1st color data R, G, and B 
in the color transducer 2. In this case, when the 1st color data R, G, and B is outputted to the 
color transducer 2 at step S2, in the color transducer 2, the 1st color data for one screen is stored. 
If the depression of a copy initiation key is checked at step S20, the 1st color data accumulated 
with the are recording means of the color transducer 2 is changed into the 2nd color data, it is 
transmitted to the color picture Records Department 3, and hard copy can be performed at step 
S21 at the color picture Records Department 3. 

[0145] When the case where the are recording means of the 1st color data is formed in the color 
transducer 2 is compared with the case where the are recording means of the 2nd above- 
mentioned color data is prepared for the color transducer 2 or the color picture Records 
Department 3, since there is less amount of data than the 2nd color data, the 1 st color data has 
the advantage that there is little capacity of the are recording means, and it ends. 
[0146] What is necessary is just to perform processing of operation like the flow chart shown in 
drawing 15 , when a means to store the 1st color data or the 2nd color data cannot be established, 
as mentioned above. 

[0147] Next, processing of the image formation equipment in this case of operation is explained [ 
3rd ] as an example wdth reference to the flow chart shown in drawing 15 . In addition, the same 
sign is given to the same part as drawing 14 , and only a different part is explained. That is, step 
S21 of drawing 14 has replaced processing of step S30 - step S32. 

[0148] When the depression of a copy initiation key is checked at step S20, the manuscript again 
set there by the color picture read station 1 will be read, the 1st color data will be outputted 
(S30), it vdll change into the 2nd c ol or data b y the color tr ansduce r 2 (S3 1), and hard copy will 
-be performed based on the 2nd color data-at~the color picttire Records-Department 3 (S32). 
[0149] In this case, image reading at the time of costs value calculation of step SI - step S9 (S2) 
serves as a PURISU can v^thout an image output (hard copy) substantially. Moreover, since 
activation of hard copy is almost as possible as the depression of a copy initiation key on real 
time at the color picture Records Department 3, there are especially no problems, such as the 
response time. 

[0150] Although the costs value was explained as fixed asset to net worth ratio of 1, 2, and 4 to 
Above A, B, and C, it may enable it to choose realistic to set [ which to be also able to set up 



SSL-DOCSl 1529140vl 



22 



Machine English translation of JP 08-241019 



setting up a costs value freely and is easy to be accepted in a user ] up in the above explanation 
of the 3rd of the 1st - an example. 

[0151] For example, in electrophotography method record of 4 ream process which has 4 sets of 
imaging means which consist of a photo conductor, a development counter, etc. as the color 
picture Records Department 3, it is thought that only the consumption of the toner which is color 
material increases, and to monochrome, it is full color, sets up vnth 10 times twice, in a line 
drawing color, and considers as a cost setup called basic copy cost + color-material consumption 
(form + photo conductor etc.). If the basic costs value of b and color-material consumption is set 
to c for basic costs values, such as a and a photo conductor, the basic costs value of the form in 
--4he-ease-of-the-electr0phGt0gr-aphy^€th0d-ef^nly-inGn0el^^ said A ~ 

- — 4b[y-suGh-as-a-form-a^photo-conductor,-]^color-mater4al-consumption-c=a+4~b+ — the case of 
said B — 4b[, such as a form a+ photo conductor, ]+ color-material consumption 2c=a+4b+2c — 
in the case of said C, a form a+ photo conductor etc. is set to 4b+ color-material consumption 10 
c=a+4b+10c. 

[0152] On the other hand, in the electrophotography method record from which a metaphor 
obtains a color picture by four rotations with one photo conductor as the color picture Records 
Department 3, there is little consumption of the photo conductor part in monochrome, therefore it 
becomes a cost setup called basic copy cost (form) + monochrome / color difference Kos + 
color-material consumption. Specifically, in said A, in the b+ color-material consumption 
c=a+b+c above B, such as a form a+ photo conductor, a form a+ photo conductor etc. is set to 
4b+ color-material consumption 10 c=a+4b+10c, such as a form a+ photo conductor, in the case 
of 4b+ color-material consumption 2 c=a-i-4b-i-2c aforementioned C. 

[0153] What is necessary is to write beforehand the above-mentioned costs value setting formula 
and the value of a, b, and c in PROM54 as the same configuration as the key counter 8 as shown 
in drawing 10 , and just to calculate the configuration of the drop 6 on a control panel, or the 
electric important section of the copy counter 7 by CPU53, in setting up such a costs setting 
approach. 

[0154] Furthermore, in the above explanation of the 3rd of the 1st - an example, addition color 
data are computed by integrating the value of the 2nd [ covering all the pixels inputted into 
Adders 15a-15d in the article-of-consumption calculation section 4 ] color data. In this case, it 
does not restrict and the 2nd data inputted into Adders 15a-15d is not made into all pixels, but 
after thinning out in 1/n as an input in every n pixels, addition color data sigmaY which is 
statistically convenient, sigmaM, sigmaC, and sigmaK can be obtained by n Doubling a 
Registers [ 16a-16d ] output. This approach aims at making processing speed ease and managing 
the software processing by CPU. In addition, 8 and 16 grades can be considered as a value of n. 
[0155] Next, the 4th example is explained. Drawing 16 is what showed roughly the configuration 
of the image formation equipment applied [ 4th ] to an example, gives the same sign to the same 
— part as- drawing-l — and-explains only a different part. That is, the color picture read station 1 of 
drawing"! Ms replaced the color pictiffFinp^ul^intei^^ S(ectioir407 
[0156] In drawing 16 , the color picture input interface section 45 consists of the network 
controller 41 shown in drawing 17 , and an image memory 42, receives the color picture data 
transmitted from networks, such as colors FAX and LAN, by the network controller, and after it 
performs predetermined transform processing etc., it stores them in an image memory 42 here. 
[0157] Any, such as XYZ of L* a* b* of three-primary-colors RGB of light and uniform color 
space and a chromaticity display, are sufficient as this color picture data. Since an image 
memory 42 becomes the minimum configuration for it to be error diffusion data binary [ for 
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covering a pixel partially by the dot of single concentration, and performing a concentration 
display especially ] etc., it is desirable. 

[0158] The color transducer 2 carries out color conversion through chrominance signals c, m, 
and y at the 2nd color data Y, M, C, and K from 3 sets of color picture data from the color 
picture input interface section 40. Namely, what is necessary is to transpose RGB of the several 1 
right-hand side to 3 sets of color picture data, and just to select matrix coefficient A 1 1-A33. In 
addition, other configurations are the same as that of the 1st example. 

[0159] As explained, according to the above 1st - the 4th example, the color copy set by the color 
picture read station 1 is read. As mentioned above, the 1st color data R G and B are outputted 

-and it changes into-the-2nd-colordata Yy-MT^Grand-Kreorresponding-to the color component of 
actual record-material by the color transducer-2. Based on the 2nd color data in the article-of- 
consumption calculation section 4 Compute the consumption of each record material for color 
picture 1 screen, output as addition color data, and based on the consumption of the record 
material by the addition color data in the costs value calculation section 5 Classify into the 
manuscript near monochrome, a line drawing color copy, or a full color manuscript, and a costs 
value is computed according to the costs value ratio (in the case of the 1st example, it responds 
to the rate of printing and is 1 :2:4) according to the classification. By displaying on a display 6, 
or the copy counter 7 and the key counter 8 which are also a means for a costs value claim of 
evidence integrating, and memorizing and displaying the addition value It becomes possible to 
be able to carry out a costs value setup about the color copy set to the color picture read station 1 
according to the consumption (rate of printing) of each record material computed based on the 
2nd color data, therefore to change a running cost according to the rate of printing. 
[0160] Hereafter, the 5th example of this invention is explained with reference to a drawing. 
[0161] Drawing 1 8 shows the whole this invention configuration concerning the 5th example. 
The color picture reading sections 1 are a color scanner, a color camera, etc., and for every unit 
pixel which divided the color picture used as a manuscript in all directions, body light is changed 
into the electrical signal according to the three primary colors of the light of R (red), G (Green), 
and B (blue), and they output it as 8-bit digital data and 1st color data respectively for every 
pixel. The color transducer 2 changes and outputs the 1st color data of 8 bits each of RGB 
inputted for every pixel to data of 8 bits each of 2nd color data YMCK equivalent to the amount 
of the color material of Y (yellow), M (Magenta), C (cyanogen), and K (black) which are the 
three primary colors of ink. The color picture Records Department 3 makes the color material of 
YMCK of the amount according to data of 8 bits each of 2nd color data YMCK adhere to a form, 
and does a hard copy output. On the other hand, data of 8 bits each of 2nd color data YMCK are 
led to the article-of-consumption calculation section 4, and the amoimt of the article of 
consumption for color picture 1 screen is computed. Based on the amount of the article of 
consmnption for one screen of YMCK, the costs value calculation section 5 outputs two or more 
steps of costs values by the Ruhr set up beforehand. A display 6 is the liquid crystal panel 

Installed on tfie^'oritrol^Mierfor users of 'tffis^quipmentToffifiTLED array, arid dispkys a costs 
value. The copy counter 7 is the object which combined drops, such as the number machine of 
mechanical tachometers or nonvolatile memory, liquid crystal, etc. which were installed on a 
control panel or in the interior of equipment, whenever it carries out the hard copy output of one 
sheet at the color picture Records Department 3, according to the costs value, advances 
enumerated data and goes. If a hard copy output is made from the color picture Records 
Department 3 when the key counter 8 is a removable counter, and is the object which combined 
drops, such as the same number machine of mechanical tachometers or nonvolatile memory as 

24 

SSL-DOCSl 1529140vl 



Machine English translation of JP 08-241019 



the copy counter 7, and liquid crystal, and equipment is equipped with it to equipment, 
enumerated data will advance according to the costs value. 

[0162] Moreover, the amount of the article of consumption for one screen from the article-of- 
consumption calculation section 4 and the costs value from the costs value calculation section 5 
are processed into a statistical data while they are saved in the statistics processing section 9. In 
the communication link unit 61, the data which controlled the public line network and were 
stored in the statistics processing section 9 are transmitted. An external device 62 receives and 
manages the data from a communication link unit. 

[0163] Moreover, it connects also with the costs value calculation section 5 directly, and the 
_jcornmunication,link_unit_6.LchangesJthe4)arameter_oflhe-operatica.e value 
-^LculMionJhrmigh a puW like this,_ 

modification of the setting approach of a costs value can be enabled from an external device for 

every dealer, every dealer, and every user. 

[0164] First, the color transducer 2 is explained to a detail. 

[0165] As the approach of color correction processing in which the data of three-primary-colors 
RGB of the light obtained from a color picture reader are generally changed into the data ymc of 
the ink which controls the amount of color material of a color recording apparatus in three 
primary colors, it is a masking equation. |c|=|Al 1 A12 A13|x|R| |m|=|A21 A22 A23|x|G| (16) 
I y|=|A31 A32 A33|x|B| is used. Drawing 2 shows the circuitry equivalent to this (16) type. RGB 
data are inputted into Multipliers 10a, 10b, and 10c, respectively, and multiplication is carried 
out to a coefficient A 11, and A12 and A13, respectively. Next, each multiplication result of 
Multipliers 10a and 10b is inputted into adder 11a, respectively, and both are added. And in an 
adder 214, the multiplication result of multiplier 10c and the addition result of adder 1 la are 
added, and the addition result is outputted as c data, y data are outputted from 1 If of adders with 
the RGB data with which m data were inputted into Multipliers lOg, lOh, and lOi from the adder 
215 by the RGB data similarly inputted into Multipliers 1 Id, 1 le, and lOf 
[0166] On the other hand, in the case of color picture formation, the substrate removal UCR 
(Under Color Removal) is used for reducing the amount of the color material used for the 
purpose. 
[0167] 

K=MIN (y, m, c)(17) 

MIN: Each amount of color material which is equivalent to the amount of color material of the K 
by using K (black) color material asked for the amount used by the function operation which 
obtains the minimum value Y=y-K M=m-K (18) 

It is reducible like C=c-K. Drawing 3 shows the configuration of the circuit equivalent to an 
upper type (17) and (18). The size of the value is compared by comparator 12a, and c data and m 
data output the signal (it is 0 if c is small) of the result to selector 13a. c data and m data are 
inp utted into i nput port 0 and L resp ectivel y, and selector 1 3a chooses the da ta fife is small, it is 
—input port 0) of input port with the control signal (it is 0 if c is small) from comparator 12a, and 
outputs. This output P data P=MIN (c, m) (19) 

It becomes. Top-type (18) K data can be obtained in similarly, inputting this P data and y data 
into comparator 12b, and inputting the control signal and P data, and y data of that result into a 
selector 232. 

[0168] Furthermore, y data and K data are inputted into subtractor 14a, and Y data are obtained 
by subtraction which deducts K from y. Similarly, M data are obtained from m data and K data 
by subtractor 14b, and C data are respectively obtained from c data and k data by subtractor 14c. 
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[0169] Next, the article-of-consumption calculation section 4 is explained to a detail using 
drawing 4 . Y data are inputted and added to adder 1 5a with the output of register 1 6a, and are 
outputted to register 16a. In case the color picture reader 1 reads color picture 1 screen and 
begins, the zero clear of the register 16a is carried out, and it integrates Y data of the image for 
one screen, and outputs the value sigmaY at the time of reading termination of color picture 1 
screen. Similarly, the addition result sigmaM, sigmaC, and sigmaK are outputted also for M data, 
C data, and K data from Registers 16b, 16c, and 16d, respectively. 

[0170] Noting that the color picture Records Department does hard copy of the color picture to 
A3 size by 400dpi the maximum amount of data 8x297x420x(400/25.4) ♦*2 =2.5x10**8 it is - 
-~since,-aIthough-28-bits-oteach-are-sufficient-foi^egisters4^ 16c,-and-L6d Even-if it does 
_not-make-Addeis4J 5a,-1.5.b,J-5c,_andJidJJnput.datainto_all_pixeJs_butJhi in 1/n as an 
input in every n pixels, sigmaY and sigmaM which are statistically convenient, sigmaC, and 
sigmaK can be obtained by n Doubling a Registers [ 16b, 16c, and 16d ] output. 
[0171] Then, the costs value calculation section 5 is explained to a detail using drawing 1 9 . 
[0172] sigmaY from the article-of-consumption calculation section, sigmaM, sigmaC, and four 
values of sigmaK are inputted into the costs value calculation section. The value of sigmaY and 
sigmaM is inputted into an adder 501, the added output value (sigmaY+sigmaM) is further 
inputted and added to an adder 502 with the value of sigmaC, and the value of (sigma Y+sigma 
M+sigma C) is outputted. This output value (sigma Y+sigma M+sigma C) is inputted into a 
comparator 512 with the value of sigmaK. Furthermore, sigmaK is inputted into a comparator 
513 with a threshold T2. Then, the output of AND gate 524 is a signal CONTO.; 
sigma Y+sigma M+sigma C < - sigmaK it is — sigmaK >= T2 The time Output OsigmaK < -- T2 
The time It becomes an output 1 . Printing is almost monochrome and this, i.e., CONTO means, is 
a case with little consumption of record material, moreover ~ next, the output signal CONTl of 
AND gate 523 - signal CONTl isigma Y+sigma M+sigma C >= sigmaK The time Output 
Osigma Y+sigma M+sigma C < — sigmaK it is — sigmaK >= T2 The time It becomes an output 
L 

[0173] On the other hand, the value of (sigma Y+sigma M+sigma C) and sigmaK is inputted into 
an adder 503, and the value of the aggregate value (sigmaY+sigmaM+sigmaC+sigmaK) is 
outputted and it is inputted into a comparator 511. Another input value of a comparator 5 1 1 is 
threshold T set up beforehand, the output signal of this comparator 511- 
sigmaY+sigmaM+sigmaC+sigmaK >= T The time Output OsigmaY+sigmaM+sigmaC+sigmaK 
< - T The time an output 1 - with the output signal (signal CONTl) of a comparator 512, the 
output signal of this comparator 511 has logic reversed, and is inputted into AND element 521. 
therefore, the output signal of AND element 521 ~ signal C0NT3:sigma Y+sigma M+sigma C 
>= sigmaK it is - and sigmaY+sigmaM+sigmaC+sigmaK < — T The time Output 
OsigmaY+sigmaM+sigmaC+sigmaK >= T The time an output 1 - further The signal which 

--j:ev.ersed_the_logic_of_the_o.utp.ut.signaLolax,omparator.512, and the^output signal of a comparator 
51 1 are inputted into AND element 5227the output signal ~ signal C0NT2: sigma Y+sigma 
M+sigma C >= sigmaK it is — and sigmaY+sigmaM+sigmaC+sigmaK >= T The time Output 
OsigmaY+sigmaM+sigmaC+sigmaK > T The time an output 1 - it is here and a display 6 is 
explained. The display 6 which the control panel for a user to input workmanship instruction into 
a front face is formed, and shows the image formation equipment of this invention to the part at 

* drawing 20 is arranged. Four signals, C0NT3, C0NT2, CONTl, and CONTO, are inputted into a 
display 6 from the costs value calculation section 5. Each signal is inputted into the LED lighting 
circuits 30a, 30b, 30c, and 30d, and only when each input signal is 1, LED 31a, 31b, 31c, and 
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30d is made to turn on. Although the right-hand side of a wavy line N shows the display on a 
control panel, LED [ 31a, 31b, 31c, and 31d ] horizontally the stickers 33a, 33b, 33c, and 33d 
which printed **** of illustration are stuck, and the sticker 32 is further stuck on the bottom. 
[0174] In addition, although the example of an LED display was given here, the display which 
used the liquid crystal panel is sufficient as an indicator, and even if it displays Stickers [ 33a 
33b, 33c, and 33d ] ****, it is not cared about according to signals C0NT3, C0NT2, CONTl, 
and CONTO. 

[0175] Next, the copy counter 7 is explained. Drawing 21 shows the configuration of the copy 
counter 7. It is put into the signals C0NT3, C0NT2, CONTl, and CONTO from the costs value 
— calculatiGn-seetion 5-bv-the-register-40-As4his-register4s-shQwn4n- drawi^^ C0NT3, 
— ^CONT-2,-CONT4-,-and-CONT0 are-assigned-tO-the-high-order-bit,-the-middle bit,.the lower bit, 
and the last bit by 4 bit patterns, respectively, and if 1 is CONTO when a signal C0NT3 is 
inputted, an output is C0NT2 4 and 2 is CONTl, 0 will be outputted, respectively. This output is 
inputted and added to an adder 41 with the signal nonvolatile and read from rewritable 
EEPROM42 electrically, and is again stored in EEPROM42 as a new addition value. Moreover, 
the addition value is inputted into a liquid crystal display 43, and displays the value. 
[0176] Then, the key counter 8 is explained. The key counter 8 is removable to this equipment 
with the gestalt of an IC card. A configuration is shown in drawing 9 . The signals C0NT3, 
C0NT2, CONTl, and CONTO from the costs value calculation section 5 are inputted into 
CPU53 through a terminal area 50 and the interface section 52. Moreover, this terminal area 50 
serves also as the contact for electric power supplies from image formation equipment 10 to the 
key counter 8. CPUS 3 applies the aggregate value according to the signals C0NT3, C0NT2, 
CONTl, and CONTO to the old addition value read from EEPROM42, and writes a new addition 
value in it again at EEPROM55. Furthermore, out of the pattern beforehand registered into 
PROM54, the figure pattern equivalent to a new addition value is read, and it displays on the 
drop 51 of a liquid crystal panel. The terminal area 50 and the drop 51 have exposed the 
appearance of the key counter 8 to the front face of a package 8 like drawing 10 . 
[0177] In addition, although considered as the structure which does not have a power source 
here, a cell may be formed in a key counter, and as the copy counter 7 explained further, a 
mechanical rotation integrator may be substituted. 

[01 78] Moreover, drawing of the control panel of the image formation equipment which drawing 
33 requires for one example of this invention, and drawing 34 are the block flow diagrams of the 
control panel of drawing 33 . It is also possible to express a costs value as one of the displays of 
the liquid crystal screen (LIQUID CRYSTAL DISPLAY) 102 of the control panel 101 which 
does not form the display 6 ( drawing 1 ) of dedication as a display of a costs value as one 
modification of this invention, but is contained at the color picture Records Department 3. at this 
time, the thing of dedication is not prepared, but displaying on the liquid crystal screen 102 also 

— obtains4he-copy counter 7 and. the. key covmter 8,.and they come, out of it. 

~[0T79]'The comrol"paneriOrhl[s'ePUr 108, 
RAM107, the LCD controller driver 106, LCD102, the LED driver 105, LED104, the key switch 
103, and touch panel 102 only for panels as an example. 

[0180] By these configurations, CPU only for control panels receives the directions which an 
operator gives through a touch panel 102 and a key switch 103, and this directions information is 
transmitted to the color picture Records Department 3. Thereby, record of a color picture is 
performed. 

[0181] Moreover, the costs value result fi^om the costs value calculation section 5 and a copy 
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counter value, and a key counter value are also further displayed on LCD 102 through dedication 
CPU 110. 

[0182] Next, the statistics processing section 9 shown in drawing 23 is explained. While the 
value of sigmaY, sigmaM, sigmaC, and sigmaK is inputted from the article-of-consumption 
calculation section 4, the signal of a costs value is inputted into the statistics processing 9 from 
the costs value calculation section. Each value is contained by the information memory 910 
which consists of EEPROMs with the output value of a timer 901. The main control section 940 
operates according to the program memorized by the program memory 920 which is mainly 
constituted by a microcomputer and its circumference circuit and is constituted by nonvolatile 
memor y. The s tatistics data memo ry 930 is memnry whirh fstnrpg tV»P Hat?^ r>f ^ result which the 
main control section 940 pro cessed w i th the statistics processing program of program memory 
950 based on the data which were constituted by rewritable EEPROM and stored in the 
information memory 910. Such information memory 910, program memory 920, the statistics 
data memory 930, and a timer 901 are connected with the main control section 940 by the data 
bus 950, respectively. Moreover, this data bus is connected also with the communication link 
unit 108. 

[0183] The communication link unit 61 shown in drawing 24 is explained. The communications 
control section 1081 of the communication link unit 61 is connected with the main control 
section 940 of information storage / processing unit, and transmission and reception of data and 
transmission and reception of a control signal are performed through a data bus 950. Moreover, 
the communications control section 1081 is connected with communication link unit 61 memory 
930, and the timer 901 is connected with the main control section 940 by the data bus 950, 
respectively. Moreover, this data bus is connected also with the communication link unit 108. 
[0184] The communication link unit 61 shown in drawing 24 is explained. The communications 
control section 1081 of the communication link unit 61 is connected with the main control 
section 940 of information storage / processing unit, and transmission and reception of data and 
transmission and reception of a control signal are performed through a data bus 950. Moreover, 
the communications control section 1081 is connected to the timer 1082 in the communication 
link unit 61, the pattern generator 1083, the communication interface 1084, etc. Modulator and 
demodulator 1085 are connected to the communication interface 1084. Modulator and 
demodulator 1085 modulate the information on the various data sent from a communication 
interface 1084, or others to the sound signal of the data format suitable for a transfer, restore to 
the data further received through the network control section 1086 according to the transmitting 
format, and send them out to the commimications control section 1081 through the 
communication link interface 1084. Here, the network control section 1086 is for performing a 
sv«tch of the case where a circuit is used for telebrief, and the case where it is used for data 
communication, detection of a terminating signal, an auto dial, etc. A timer 82 performs a time 
check r equi red for the various process ings which the commimicati ons co ntrol section 1081 
-performSrand-also-it-has-a-eloek-fimction-for-a-eommunicationTink, and the processing which 
performs the communication link of various data or information at the set time amount, for 
example, the midnight which does not use a circuit for telebrief, is presented with it. The 
communications control section 1081 to code data are changed into a receipt and the character 
pattern which is the image data which corresponds this, and a pattern generator 1083 outputs 
them to a communication interface 1084. Thereby, also when the data transfer point is the device 
which treats image data like facsimile apparatus, it can respond. 

[0185] The external device 62 shown in drawing 25 is explained. Fundamentally, the external 



SSL-DOCSl 1529140vl 



28 



Machine English translation of JP 08-241019 



device 62 is constituted by the network control section 1092, modulator and demodulator 1093, 
and the processor 1094. Through a control device 1094-1, display on the displays 1094-2, such 
as a CRT display, it prints with the airline printers 1094-3, such as a printer, or modulator and 
demodulator 1093 store the data received from the public line 63 through the control section 
1092 in the storage 1094-4, such as a floppy disk. Moreover, the processor 1094 is equipped with 
the input units 1094-5, such as a keyboard, for example, can require various data transfers from 
the communication link unit 61 from an external device 62 side. 
[01 86] Now, actuation of the image formation equipment which consists of the above 
configuration is explained using drawing 26 . 

[0187] Jf the copy-initiation. switch which.a.manuscriptjs.setjojhejcojor picture_reading section 
. 1 , and is not illustrated is_ pushed, the regi sters 16a , 16b , 16c, and 16d o f drawing 4 and the 
register 40 of drawing 22 will be reset, and all of those ** values will be set to 0 (S 51). 
[01 88] Next, from the color picture reading section 1, digital data of 8 bits each of RGB of a 
certain unit pixel is inputted into the color transducer 2 (S52). In the color transducer 2, as shown 
in drawing 2 , data of 8 bits each of this RGB are changed into data of 8 bits each of ends cmy, 
and continuously, as shown in drawing 3 , it is changed into data of 8 bit each of YMCK(s), and 
is outputted to the color picture Records Department 3 and the article-of-consumption calculation 
section 4 (S53). 

[0189] The data of 8 bit each of YMCK(s) sent to the color picture Records Department 3 turn 
into data which form a part for color 1 picture dot in record media, such as a form, (S54). On the 
other hand, as shown in drawing 4 , Adders 15a, 15b, and 15c and the new value of YMCK are 
applied to the value currently stored in Registers 16a, 16b, 16c, and 16d by 15d, respectively, 
and the data of 8 bit each of YMCK(s) sent to the article-of-consumption calculation section 4 
are stored in Registers 16a, 16b, 16c, and 16d (S55). 

[0190] The above actuation is performed to all the unit pixels outputted from the color picture 
reading section 1, for example, it returns to step 52 and processing is performed to RGB eight bit 
data each of the following unit pixel until image 1 fraction of A3 size is read and completed with 
an image reader (S56). 

[0191] After image 1 fraction is read and completed with an image reader, the value of sigmaY, 
sigmaM, sigmaC, and sigmaK is outputted to the costs value calculation section from the article- 
of-consumption calculation section 4 (S57). As the costs value calculation section shows to 
drawing 19 , sequential addition of the value of sigmaY, sigmaM, and sigmaC is carried out by 
adders 501 and 502. The size of a value and the value of sigmaK is compared by the comparator 
512. the (sigma Y+sigma M+sigma C) ~ Value and threshold T is compared by the comparator 
51 1, the result is processed by the logical element 521,522, and moreover (sigma Y+sigma 
M+sigma C) outputs a signal to output terminals CONTO, CONTl, C0NT2, and C0NT3. When 
the combination makes the classification of a manuscript, and an input signal correspond, it is A 
monochrome manuscript or a manuscript near monochrome with little color, time there is little 
— consumption-(sigma-Y+sigma-M+sigma G) <= sigmaK-and-— sigmaK: <=-'K-They' are-a - 
>CONT 0= 1, CONT 1= 0, CONT 2= 0, and CONT3=0B monochrome manuscript or a 
manuscript near monochrome with little color. When there is fixed consumption (sigma 
Y+sigma M+sigma C) <= sigmaK - and - sigmaK >'T2 ->C0NT 0= 0, CONT 1=1, CONT 2= 
0, and CONT3=0C color is abundant ~ color copy of an alphabetic character with little [ but ] 
record area, or a diagram subject (sigma Y+sigma M+sigma C) > sigmaK — and — (sigma 
Y+sigma M+sigma C) <= T Full color manuscript [ like many natural drawings ] whose - 
>CONT 0= 0, CONT 1= 0, CONT 2= 1, and CONT3=0D color and record area is also (sigma 
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Y+sigma M+sigma C) > sigmaK - and - (sigma Y+sigma M+sigma C) > T They are ->CONT 
0= 0, CONT 1= 0, CONT 2= 0, and CONT 3= 1. This signal of CONTO, CONTl, C0NT2, and 
C0NT3 is outputted to each of the copy counter 7 for service maintenance persons in charge 
contained inside the display 6 and image formation equipment which were installed on the 
control panel for users which is not illustrated from the costs value calculation section 5, and the 
key counter 8 inserted in image formation equipment by the user in case it is used (S58). 
[0192] Now, if a signal is inputted into a display 6 from CONTO, CONTl, C0NT2, and C0NT3, 
as shown in drawing 20 , the LED lighting circuits 30a, 30b, 30c, and 30d will drive, and any one 
[ LED / 31a 31b, 31c, and 31d / corresponding to CONTO, CONTl, C0NT2, and C0NT3 ] will 
light up, respectively, the label 32 written to be "a running cost display" beside this LED group - 
and - label 33a of full color:4 time" ~ "line drawing color : Label 33b of twice", "standard" 
label 33c for monochrome:, "~ monochrome: - the case where label 33d of smallness" is stuck 
and it is the above-mentioned A - LED31a beside label 33a of fiill color:4 time" the case of 
B) — line drawing color: - LED3 lb beside label 33b of twice" the case of C) - 
monochrome: — LED31c beside label 33c of standard" the case of D) — "— monochrome: — 
LED31d of label 33d [ of smallness" ] width lights up, and it indicates that a costs [ manuscript / 
which is installed in the image reading section ] setup according to it is made to a user by the 
classification of each ********** (S59). in the copy counter 7, the signal of CONTO, CONTl, 
C0NT2, and C0NT3 is inputted into a register 40, and the costs values 4, 2, 1, and 0 
corresponding to Above A, B, C, and D are outputted. This costs value is added to the costs 
value [ finishing / storing in EEPROM42 ] till then by the adder 711, and the updated value is 
stored again. Moreover, the value of this EEPROM42 can be checked vnih a liquid crystal 
display 43, in case a service maintenance person in charge asks a user for a toll (S60). On the 
other hand, in the key counter 8, according to the program registered into PROM54, the signal of 
CONTO, CONTl, C0NT2, and C0NT3 from the costs value calculation section is incorporated 
by CPU53 through a terminal area 50 and the interface section 52, and after being added to the 
value already written in EEPR0M42, it is again stored in EEPROM42. Moreover, the stored 
value is displayed on a drop 51 (S61). 

[0193] On the other hand, sigmaY from the article-of-consumption calculation section 4, 
sigmaM, sigmaC, the value of sigmaK, and the costs value from the costs value calculation 
section 5 are inputted into the statistics processing section 9, and are stored with the output value 
which expresses a /part / second with the information memory 910 there at the time of year / 
moon / day /of a timer 90 1 . 

[0194] Drawing 32 is an example which showed the storing gestalt, for example, sigmaY, 
sigmaM, sigmaC, the value of sigmaK, 100, 60, 40 and 30, and the costs value 4 are linked to a 
data number 132 with time amount 95/09/30/16/54/57, and it is stored in it. 
[0195] According to the statistics processing program stored in program memory 920, the main 
control section 940 carries out statistics processing of the data of the information memory 910, 
and carries out sequential storing at the statistics data memory 930. As one of the statistics 
processings, the cumulative value of various information is calculated by the following formulas. 
[0196] 
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Here, the cumulative value of all the data stored in information memory is calculated by making 
into the minimum value 1 of a data number the data number and A in v^hich i was stored by 
information memory, and making B into the maximum of a data number, i.e., the data number of 
the newest time of day. This information data is that a serviceman does memory access at the 
time of a maintenance, and turns into information data corresponding to a maintenance cycle. 
Here, the accumulating totals of a costs value are called for by transposing to the costs value in 
which the consumption accumulation value of an article-of-consumption toner, Y accumulating 
totals, M accumulating totals, C accumulating totals, and K accumulating totals can be found by 
replacing the part of (X) of a formula (20) with sigmaY, sigmaM, sigmaC, and sigmaK, and (X) 

of-(20) typesis-stored-by-the-information-memory-9-lO 

[i)J_£7J_As„a.statis.tic^^^ every_fixed.time amount can 

also be calculated. For example, its attention is paid to the 3rd partition eye of the hour entry 
stored in the information memory 910. If sigmaY, sigmaM, sigmaC, and sigmaK and the costs 
value equivalent to data number i are accumulated about the continuation data in which the 3rd 
partition has the same value, the cumulative value or costs value accumulating totals of the 
article-of-consumption toner consumed on the same day can be found. For example, in drawing 
32 , if the continuation data which have the figure 30 in the 3rd partition of a hour entry are 
looked for, even data numbers 129-132 wdll correspond to it, for example, the accumulating 
totals of the costs value of the day will be set to 2+2+4+4=12. If its attention is similarly paid to 
the 4th partition of time amount, if its attention is paid to the 2nd partition, it will become the 
accumulating totals in every hour with monthly accumulating totals. If it divides and 
accumulates also with the value vAth the 3rd still more nearly same partition when the 4th 
partition is larger than 12, and when small, the accumulating totals divided in the morning and 
the afternoon will be attained. 

[0198] Moreover, it can also ask for the copy number of sheets for every fixed time amount 
according to the class of manuscript. If the hour entry of data numbers 129 and 1 30 is seen, it is 
only a part equivalent to the second of the 6th partition, and, as for the difference, amount 
sigmaY of an article-of-consumption toner, sigmaM, sigmaC, sigmaK, and a costs value also 
show the same value. Although this shows that 129 and 130 are the continuation copies by the 
same manuscript, the data number supports one copy at a time in this way. Then, counting of 
copy number of sheets becomes possible by carrying out counting of the data number of cases 
for every value of a costs value about the retrieval of 1 day by day which paid its attention to the 
3rd above-mentioned partition of a hour entry. For example, if even the continuation data 129- 
132 with the figure of 30 of the 3rd partition of the hour entry of drawing 32 are received and 
counting of the data number of cases for every costs value is carried out, nothing and the costs 
value 2 will be the forms of two affairs of data numbers 131 and 132 in two affairs of data 
numbers 129 and 130, and the costs value 4, and counting of the costs value 1 will be carried out 
accordin g to the costs v alue wdth which the copy number of sheets on September 30, 95 

— correspondsaccording-tothedass-of-manuscript:^ — - 

[0199] Furthermore, the average can also be calculated as a statistic of another kind. This is 
called for by doing the division of the various above-mentioned cumulative values with the 
number of data. 
[0200] 

Average = accumulating-totals/(B-A) - Formula (21) 

By making the output from a timer 901 into a trigger, for every [ every fixed time amount and ] 
hour, data processing of these statistics processings is carried out by the main control section 
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940, and they are stored in the statistics data memory 930 in the form which rewrites data. 
[0201] The communication link unit 61 is started with the built-in timer 1082 at every fixed time 
amount, midnight when 1 time and a communication link tariff will be cheap on 1, and it 
becomes irregular to the sound signal of the data format which was suitable for the transfer with 
modulator and demodulator 1085, and it is sent out to a public line 63 through a network control 
section while it receives the data stored in the statistics data memory 930 through a 
communication interface 1084. In addition, when proved that it is the device by which a 
transmitting partner treats image data, such as facsimile, by the network control section, it can 
change into the character with a pattern generator 1083, and can also output. 
-fO202] It4S-r^ceived-through4he network>controLsectionJ-092_of-^^ 62, and this 

-sound signaLis .changed_into_.the.originaLstatistical_data.b_y_modulator and demodulator_1.093, and 
is stored in a processor 1094 1094-4, for example, storage, such as a floppy disk. Moreover, it is 
also possible to start data transfer by the data demand from an external device 62. In this case, 
the demand signal from the processor 1094 of an external device 62 is modulated to a sound 
signal by modulator and demodulator 1093, and it transmits to a public line 63 through the 
network control section 1092. The communication link unit 61 restores to the sound signal from 
a public line 63 by modulator and demodulator 1085 through the network control section 1086, 
and starts the communications control section through a communication interface. Subsequent 
data transfer is the same as ****. 

[0203] The various statistical datas stored in the processor 1094 of an external device 62 are 
graph-ized by the data-processing program of a processor 1094, and are outputted to the airline 
printers 1094-3, such as the displays 1094-2, such as a display, and a printer. 
[0204] The case where the monthly copy number of sheets classified by costs value shown in 
drawing 27 is expressed as a line graph as 1st example of an output is explained. In this example, 
it turns out that the copy of a full color manuscript [ like a upward tendency, i.e., natural 
drawing, ] whose copy number of sheets of the costs value 4 is is increasing. By the full color 
copy, there is also much amount of the article of consumption used, and it becomes possible to 
cope with it from toner scattering within an airframe etc. increasing, before it is better to increase 
the frequency of a service maintenance and the claim from a user comes. Moreover, the detailed 
graph for every week can also be created in the form of drawing 27 day by day, and in that case 
more precise and quick management is attained. 

[0205] Moreover, the monthly copy number-of-sheets data for every costs value shown in 
drawing 27 can be used as data of the copy cost claim to a user. Although the claim amount of 
money to a user serves as a value which added four sorts of monthly costs values, the bill with 
which conviction goes can be drawn up by filling in the copy number of sheets for four sorts of 
every manuscript classification as a detail of the claim. Moreover, by this monthly claim amoimt 
of money being obtained, a serviceman cannot visit a user but can also liquidate ** using the 

automatic^ccauntsjtransferj)£aJmk_aci^j^^^ niunber of 

^sheets,~and when~a~maintenance*is'unnecessary,~it"is effective. — 

[0206] As 2nd example of an output, every day of the week and the copy number of sheets for 
every costs value can also be indicated by the bar graph like drawing 28 . This graph is utilizable 
forjudging the working day of a service maintenance. Since a user's copying machine use vsdll be 
interrupted during the activity of a service maintenance, it is necessary to choose few [ a user's 
operating frequency ] days. In the example of drawing 28 , it is not used at all on Saturday and 
Sunday, and it turns out on Tuesday and Thursday that operating frequency is low. Moreover, 
when Tuesday is compared wdth Thursday, even if copy number of sheets is almost the same, 
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there are many copies of the costs values 2 and 4, i.e., a color copy, on Thursday. With the so- 
called color copying machine of 4 rotary-system electrophotography record which obtains a 
color picture by four rotations, the operating time of a copying machine becomes a******** 
from a color copy requiring about 4 times as much time amount as a monochrome copy in that 
case compared with Tuesday using one photo conductor on Thursday. Therefore, Thursday with 
little copy number of sheets etc. will be mentioned as a candidate one by one on Tuesday with 
little operating time of a machine on Saturday which is not used at all and Sunday as a candidate 
day of the week of a service maintenance. 

[0207] On the other hand, the maintenance timing doubled vsath a user's needs can also be 
considered.- By-the-copy-ofa-monochrome-manuscript, or the copy of the color copy of an 
alphabeticxharacter7_line_drawing.subject,_althoughJhe_demand.ahout_axolorJoneJs„n so 
high, in the case of a copy of a full color manuscript like natural drawing, it cares about a tint in 
many cases. In the example of drawing 28 , in order to concentrate on Friday and to realize color 
reproduction faithful at the time of these use, Thursday understands that it is desirable to perform 
a service maintenance for the copy of the full color manuscript equivalent to the costs value 4. 
Although considered as the one-week display for every day of the week in this example, it is 
possible similarly to decide monthly maintenance timing similarly as an one-month display for 
every day by day or half a day. 

[0208] As 3rd example of an output, daily article-of-consumption accumulating totals can be 
displayed by the line graph like drawing 29 . This is useful to determining the delivery stage of 
an article-of-consumption toner. Although the article-of-consvmiption toner is contained by the 
cartridge and the bolt and a user and a key operator generally supply it timely, in order to use the 
toner of four colors, in a color copying machine, four kinds of cartridges and two or more bolts 
will be reserved. Although copying cannot but become impossible and a serviceman must be 
called if at least one of them becomes insufficient, it becomes useless [ a tooth space ] to reserve 
many cartridges and bolts. In the example of drawing 29 , since it has supplied two toner bolts 
each as a reserve at the time of the last service maintenance and K accumulating totals serve as a 
value near toner 2 duty as of 12 days, it turns out that delivery of K color toner is needed. 
Moreover, if used at a rate of this as, it can predict having consumed in 2 more - three days. 
Furthermore, the cumulative value data of other colors are utilizable also as that decision 
ingredient which should supply the bottle of other colors at the time of the user visit. 
[0209] As 4th example of an output, as shovm in drawing 35 , the amount of consumption of the 
toner of four colors is displayed according to every month with the bar graph. This is useful to 
predicting the toner of which is supplied at the time of a visit. Since the consumption of all of the 
toner of four colors in August is decreasing to abbreviation one half in this example, the supply 
control of eye bracing of reducing the cartridge of a toner and supply of a bottle by half at the 
time of a visit of the user before August comes around etc. is possible. Moreover, there is much 

^consumption ofK^color toner.by the monochrome manuscript copy it is guessed that is a sake at 

"^the-^nd-ofa-fiscal-yearin-March, and it consumes also twice [ about ] to the order moon. Then, 
supply control of doubling the cartridge of K color toner and supply of a bottle at the time of the 
user visit before March comes around is possible. Similarly, September, the cartridge and bottle 
of a toner of twdce [ about ] and K color can supply about 3 times in advance, and the cartridge 
and bottle of a toner of Y color, M color, and C color can prevent the excess and deficiency of 
article-of-consumption supply. Therefore, a more efficient service maintenance can be performed 
by such a graph being obtained. 
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[0210] In addition, although the data transmitted through a public line 63 were made into the 
statistical data in which it was stored by the statistics data memory 930 of the statistics 
processing section 9 in this example The data number in which this was stored by the 
information memory 910, a hour entry, sigmaY, The statistics processing which was good also as 
all information data of sigmaM, sigmaC, sigmaK, and a costs value, and was calculated in 
information storage / processing section in that case The processor 1094 should just be equipped 
with the configuration realizable [ with the processor 1094 of an external device 62 ], i.e., the 
thing equivalent to the main control section 940 and program memory 920. 
[021 1] Moreover, the example described above can carry out deformation application in the 
xange 3yhich.dQes_noLdeyiate Jrom_the_main.point.-Eor-example,.^ a costs 

value and obtaining,comBr ehension before carrx ing^ju.t_har(dj^i)py_actuation,_it Js4)ossible to also 
make actuation start, and added value is high. This is realized by the following deformation. 
[0212] Although record (S54) at the color picture Records Department 3 was performed in the 
1st example of drawing 26 when it computed the value of sigmaY, sigmaM, sigmaC, and 
sigmaK for every pixel As shown in drawing 30 , the operation of sigmaY, sigmaM, sigmaC, and 
sigmaK is completed (S56, S57). A costs value is computed (S58), the actuation which checks 
the depression of the copy initiation key by the user after LED which shows a costs value by the 
display 6 on a control panel lights up (S59) is added, and it is considering as what is recorded 
after the check (S60) (S61). Output actuation will be started, after showing the user the costs 
value and obtaining comprehension of a user by this, before starting actuation of a hard copy 
output. Although S61 can carry out an immediate execute if a means to store the color picture 
data for one screen in the image recording section 3 is established at this time As shown in 
drawing 31 to the image recording section 3 without an are recording means, color picture data 
are received once which will be involved color picture reading section 1 (SI 02). Changing and 
(SI 03) recording on Y, M, C, and K data, (SI 04) image reading at the time of costs value 
calculation serves as a PURISU can without an image output substantially. 
[0213] It can choose realistic to set [ which to be also able to set up setting up a costs value 
freely as another modification, and is easy to be accepted in a user ] up. 
[0214] The 1st example explained a costs setup as fixed asset to net worth ratio of 1, 2, and 4 to 
A, B, and C. However, by the so-called 4 ream process electrophotography record which has 4 
sets of activity means which consist of a photo conductor, a development counter, etc. as image 
recording equipment 3, it is thought that only the consumption of the toner which is color 
material increases. 

[0215] Drawing 36 is the table showing the costs value at the time of using 4 rotating-type color 
picture formation equipment of this invention, fiirthermore, two kinds such as the thing (0) of the 
smallness of monochrome, and a criterion (1) - thinking - further - a color line drawing (2) - 
fiill color - (3) is added and the amount of the toner used in four kinds is examined. 4 times Ml 
color [ in twice and a line dr awing color ( 2) ] as an example, when this is made into one unit, 
— Shaving -used-monochrome smallness-(0) as c for the amount of the toner used at monochrome (1) 
- the case of 20 times is shown to drawing 36 by (3). Consequently, if the service labor cost d, 
Margin e, etc. are included, if it is monochrome (0), costs value (0) =a+bH-c+d-f e will be 
calculated as a result, for example, in this case ~ it should observe - in the so-called 4 rotary- 
system electrophotography record, based on that method, there is little consumption (b) of the 
photo conductor part in monochrome, and it differs from consumption (4b) of a color. A setup of 
such a costs value writes the above-mentioned formula for the drop 6 and the copy counter 7 on a 
control panel in PROM54 beforehand as the same configuration as the key counter 8, and should 
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just calculate it by CPU53. 

[0216] A **** "is contained, as for a photo conductor etc." for a photo conductor drum to be 
exchanged, a developer, the vertical heating roller for fixing, the blade for cleaning, char 
DOWAIYA, etc. periodically, and cost is sigma (article-of-consumption value / article-of- 
consumption LIFE) which totaled the value which broke worth of each part article by the LIFE 
(exchange cycle). Moreover, a "service labor cost" is the value which converted into the cost per 
sheet the labor cost of the serviceman who requires for routine inspection, failure correction, and 
an overhaul procedure including exchange of the above-mentioned article of consumption. A 
"margin" is the value which converted operating profit into the cost per sheet similarly. 
-[02-l-7]~Moreover3 these -values-can-be-changed-for-every. dealer.- For this reason, modification of 

such-aJvalue-(parametet)as-attaiaedJrom_theJceyb0ard„^^ lOJ, and 103 

grades in inputting a new numeric value if needed. 

[0218] Moreover, modification of this parameter from external device 62 grade is further 
attained through a public line 63 using the above-mentioned communication link unit 61. 
[0219] Moreover, drawing 37 is the table showing the costs value at the time of using 4 ream 
type color picture formation equipment of this invention, the case of four rotating types - the 
same - monochrome smallness (0), a monochrome criterion (1), and a color line drawing (2) - 
full color - the amount of the toner used in four kinds of (3) is examined. 
[0220] In this case, since the case where it is called little consumption of the photo conductor of 
monochrome is not applied like [ in the case of four rotating types ], the costs of a photo 
conductor with all four same kinds are set up. 

[0221] In addition, although the cost of a form was also included in the costs value in these 
examples, when a form is made into an option, only the part a should set up a costs value low. 
[0222] Moreover, the method of thinning out and performing the operation of the article-of- 
consumption calculation section 4 as another modification is also considered. It aims at the 
amount of an article of consumption making processing speed ease, and substituting it for the 
software processing by CPU using a rough value being sufficient, to the operation for every unit 
pixel of Y, M and C which need this for image formation, and K data. There is no need that input 
data Y, M, C, and K is by all pixels in drawing 4 , and infanticide which samples 1 pixel for 
every 40,000 pixels by about 100 sampling to the amount of data of about 4 M bytes / color if 
good is statistically possible in the image of A3 size, and the resolution of 400dpi. 
[0223] Moreover, in operation of this invention, the configuration of the costs value calculation 
section 5 is not necessarily a required reason. That is, even when not preparing the configuration 
of the costs value calculation section 5, it cannot be overemphasized that the image formation 
equipment which can supply the data which realize the increase in efficiency of for example, 
maintenance business can be offered by carrying out statistics processing of the amount data of 
consumption from the article-of-consumption calculation section 4 of a toner in the statistics 

^processing-section-9,-and-transmitting_this_statistical_data outeide. ^ 

—[0224] - 

[Effect of the Invention] As explained above, according to this invention, the image formation 
equipment which realizes the database which enables the increase in efficiency of maintenance 
business etc. can be offered. 

[0225] Furthermore, a recording rate is a high speed and the image formation equipment which 
can set up the invoice price to a user suitably according to the rate of printing can be offered. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the image formation equipment which forms the 
duplicate image of color pictures, such as a color copying machine. 



PRIOR ART 



— [Description of the Prior-Art]-Generally7-a-eolor-e0py4s-roughl^^^^ to-the rate 

of printing at three sorts. They are three kinds of about 10% of common documents of the 
photograph and printed matter of 50% or more of rates of printing represented by natural 
drawing, about dozens of% of presentation data which made the graph and the graphic form the 
subject, and an alphabetic character and a table subject. 

[0003] Conventionally, although there were only a photograph and printed matter when calling it 
the color copy of personal appearance, PURIZENTESHON data come to be colorized by the 
appearance of a color personal computer or a color printer, and a color began to be further used 
from alphabetic character emphasis and a ruled line display of a common docximent by cheap- 
ization of these colors OA equipment. Therefore, the present condition is that the rate of printing 
of a color copy has been decreasing rapidly. 

[0004] Now, the rapidity which can record several [ per minute ] sheets is bought, and the color 
copying machine which reproduces a color copy has an electrophotography method in use. The 
running cost is prescribed by the price per sheet, and is unrelated to the height of the rate of 
printing. Since the rate that having spread for the monochrome alphabetic character manuscript [ 
being low (several %) ] of the rate of printing and the optical semi-conductor drum of an article 
of consumption occupy from a short life to a running cost at the beginning was large, the 
electrophotography copying machine was seldom dependent on the consumption of a toner, and 
this had become a running cost setup per sheet. Furthermore, since the color copying machine for 
a color copy has a substantially high rate of printing and there is little total demand of a color 
toner, the running cost is set up by dozens times the monochrome copying machine. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, according to this invention, the image formation 
equipment which realizes the database which enables the increase in efficiency of maintenance 

^business-ete^GEm-be-offered. 

[0225] Furthermore, a recording rate is a high speed and the image formation equipment which 
can set up the invoice price to a user suitably according to the rate of printing can be offered. 
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TECHNICAL PROBLEM 



[Probleni(s) to be Solved by the Invention] Thus, in the color copying machine by the 
electrophotography method in which a recording rate has engine performance sufficient as a 
color copying machine at high speed, the price of the copy per sheet is not concerned with the 
rate of printing of a color copy, but the color copy with the high rate of printing and the low 
color copy are prescribed by the fixed price. For this reason, when, reproducing a color copy 
with the low rate of printing for example, there is a problem that the price to the user more than a 
"substantialliiriningcost"wniT)e set up and"chafged: 

"f0006'] Moreoverraisoin-the-co^^ service maintenance 

according to every fixed period and copy number of sheets is further adopted like the 
monochrome copying machine. Although the toner of four colors is used for the color copying 
machine and four stages also of imaging processes also exist, the frequency where each is used 
changes greatly with classes of manuscript, and tends to produce excess and deficiency from the 
class of manuscript being different for every user etc. in an uniform service maintenance. For 
this reason, there is also a problem that the situation of a useless maintenance or a thoughtless 
maintenance has occurred. 

[0007] Moreover, even if it records use record of the record material by further two or more 
users on memory etc., it also has the problem that this use record is unutilizable as a guide of a 
maintenance, in the condition of this as. 

[0008] Then, a recording rate is a high speed, and it is possible to change a price setup to a user 
according to the rate of printing, and this invention aims at offering the image formation 
equipment which can utilize use record as guides, such as a maintenance. 



MEANS 



[Means for Solving the Problem] In the image formation equipment which the image formation 
equipment of this invention reads a color picture, and forms the duplicate image of this color 
picture An output means to separate the color of said color picture and to output the 1 st color 
picture data, A color conversion means to change said 1st color picture data outputted with this 
output means into the 2nd color picture data corresponding to the color component of the record 
material used for formation of said duplicate image. It carries out based on said 2nd color picture 
data changed with this color conversion means. It carries out based on the consumption of said 
record material computed with a consumption calculation means to compute the consumption of 
said record material , and this consum ption calculation means. A costs value calculation means to 
compute the costs value of said color picture, and an image formation means to form the 
duplicate image of said color picture based on said 2nd color picture data are provided. 
[0010] Moreover, the image formation equipment of this invention is set to the image formation 
equipment which reads a color picture and forms the duplicate image of this color picture. An 
output means to separate the color of said color picture and to output the 1st color picture data, A 
color conversion means to change said 1 st color picture data outputted with this output means 
into the 2nd color picture data corresponding to the color component of the record material used 
for formation of said duplicate image. It carries out based on the 2nd color picture data changed 
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with this color conversion means. The consumption of said record material computed with a 
consumption calculation means to compute the consumption of said record material, and this 
consumption calculation means It classifies into two or more phases defined beforehand, and a 
costs value decision means to determine the costs value of said color picture according to the 
classified phase, and an image formation means to form the duplicate image of said color picture 
based on said 2nd color picture data are provided. 

[001 1] Moreover, the image formation equipment of this invention is set to the image formation 
equipment which reads a color picture and forms the duplicate image of this color picture. An 
output means to separate the color of said color picture and to output the 1st color picture data, A 
color conversion means to change said 1st color-picture data outputted with this output means 
Jnto_the^2nd cQlQr_piQture_dataxiDn:esponding_toJhej:.oJb^^ used 
for formation of said duplicate image, It carries out based on said 2nd color picture data changed 
with this color conversion means. A consumption calculation means to compute the consumption 
of said record material, and the consumption of said record material computed with this 
consumption calculation means, A costs value calculation means to compute the costs value of 
said color picture based on a difference with the consumption of the record material of the sepia 
component obtained based on said 2nd color picture data, and an image formation means to form 
the duplicate image of said color picture based on said 2nd color picture data are provided. 
[0012] Moreover, the image formation equipment of this invention is set to the image formation 
equipment which reads a color picture and forms the duplicate image of this color picture. An 
output means to separate the color of said color picture and to output the 1st color picture data, A 
color conversion means to change said 1 st color picture data outputted with this output means 
into the 2nd color picture data corresponding to the color component of the record material used 
for formation of said duplicate image. Thin out said 2nd color picture data changed with this 
color conversion means, and it carries out based on the 2nd image data which performed this 
infanticide. It carries out based on the consumption of the record material computed with a 
consumption calculation means to compute the consumption of said record material, and this 
consumption calculation means. A costs value calculation means to compute the costs value of 
said color picture, and an image formation means to form the duplicate image of said color 
picture based on said 2nd color picture data are provided. 

[0013] Moreover, the image formation equipment of this invention is set to the image formation 
equipment which reads a color picture and forms the duplicate image of this color picture. An 
output means to separate the color of said color picture and to output the 1st color picture data, A 
color conversion means to change said 1 st color picture data outputted with this output means 
into the 2nd color picture data corresponding to the color component of the record material used 
for formation of said duplicate image, It carries out based on said 2nd color picture data changed 
with this color conversion means. It carries out based on the consumption of said record material 

computed with a consumption calculation means to compute the consumption of said record 

—materiairand this consumption calculation means. A costs value calculation means to compute 
the costs value of said color picture, a display means to display the costs value computed with 
this costs value calculation means, and an image formation means to form the duplicate image of 
said color picture based on said 2nd color picture data are provided. 

[0014] Moreover, the image formation equipment of this invention is set to the image formation 
equipment which reads a color picture and forms the duplicate image of this color picture. An 
output means to separate the color of said color picture and to output the 1st color picture data, A 
color conversion means to change said 1st color picture data outputted wdth this output means 
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into the 2nd color picture data corresponding to the color component of the record material used 
for formation of said duplicate image, It carries out based on said 2nd color picture data changed 
with this color conversion means. It carries out based on the consumption of said record material 
computed with a consumption calculation means to compute the consumption of said record 
material, and this consumption calculation means. A costs value calculation means to compute 
the costs value of said color picture, and a display means to display the costs value computed 
with this costs value calculation means, When formation activation directions of a predetermined 
duplicate image are after the costs value was displayed with this display means, an image 
formation means.to form the duplicate image of said color picture based on said 2nd color 

—picture data is provided 

fOOJ5.]_Moreov.er,Jhe.image_formation_e.q.uipment_QfJhis_inv^^^ the image formation 

equipment which reads a color picture and forms the duplicate image of this color picture. An 
output means to separate the color of said color picture and to output the 1st color picture data, A 
color conversion means to change said 1st color picture data outputted with this output means 
into the 2nd color picture data corresponding to the color component of the record material used 
for formation of said duplicate image, It carries out based on said 2nd color picture data changed 
with this color conversion means. It carries out based on the consumption of said record material 
computed with a consumption calculation means to compute the consumption of said record 
material, and this consumption calculation means. A costs value calculation means to compute 
the costs value of said color picture, an addition display means to integrate the costs value 
computed with this costs value calculation means, and to memorize and display that addition 
value, and an image formation means to form the duplicate image of said color picture based on 
said 2nd color picture data are provided. 

[0016] Moreover, the image formation equipment of this invention is set to the image formation 
equipment which reads a color picture and forms the duplicate image of this color picture. An 
output means to separate the color of said color picture and to output the 1st color picture data, A 
color conversion means to change said 1st color picture data outputted with this output means 
into the 2nd color picture data corresponding to the color component of the record material used 
for formation of said duplicate image, It carries out based on said 2nd color picture data changed 
with this color conversion means. It carries out based on the consumption of said record material 
computed with a consumption calculation means to compute the consumption of said record 
material, and this consumption calculation means. A costs value calculation means to compute 
the costs value of said color picture, and said body of equipment are equipped free [ attachment 
and detachment ], the costs value computed with said costs value calculation means is integrated, 
and an addition display means to memorize and display the addition value is provided. 
[0017] Furthermore, the image formation equipment of this invention is set to the image 
formation equipment which forms the duplicate image of a color picture sent through a 

^communication.network. A receiving means to receive the 1st color picture _data sent through 

~sai'd~communication"network,-^A"Color"conversion means to change said color pictxire data 
received wdth this receiving means into the 2nd color picture data corresponding to the color 
component of the record material used for formation of said duplicate image. It carries out based 
on said 2nd color picture data changed vnih this color conversion means. It carries out based on 
the consumption of said record material computed with a consumption calculation means to 
compute the consumption of said record material, and this consumption calculation means. A 
costs value calculation means to compute the costs value of said color picture, and an image 
formation means to form the duplicate image of said color picture based on said 2nd color 
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picture data are provided. 

[0018] This invention is . image formation equipment which sets up a fine claim amount of money 
to having asked the customer for the fixed amount of money uniformly according to the above- 
mentioned structure even if image formation of what kind of duplicate image is performed like 
before. That is, compared with full color printing which used each color record material in 
plenty, since it computes what amount of record material was used at every image formation and 
gradual rates are performed based on the amount of this record material, since there is very little 
consumption of record material, the copy of the manuscript image which most is monochrome 
and does not spread, for example etc. can enable a setup of a suitable claim amount of money. 
4-001 9_]_Moreover, Jhe JmageJbrmation_equipment-oilthisjnventioii4S-set-^^ .the-image formation 
^equipment whichrea ds the 1 st color p i£Lu]cejd.atamd,fQrm&ihg_duplicate_i 1 st color 

picture data. A conversion means to change said 1st color picture data into the 2nd color picture 
data. An image formation means to form the duplicate image of said 1st color picture using 
record material based on said 2nd color picture data, A means to compute the consumption of 
said record material from said 2nd color picture data, A means to compute the costs value of the 
duplicate image of said 1st color picture based on said computed consumption. It is image 
formation equipment characterized by providing a means to compute a statistics processing result 
by carrying out statistics processing of said costs value, and a means to transmit said statistics 
processing result to an external device through a public line. 

[0020] This invention offers the image formation equipment which it does not remain for setting 
up the claim amount of money to an only proper customer, but record material carries out 
consumption data statistics processing, and supplies outside using a public line etc., utilizes this, 
and enables rationalization of activities, such as a maintenance, according to the above- 
mentioned structure. 

[0021] That is, the consumption of record material is recorded according to the above-mentioned 
structure, and a statistical data is created by the statistical procedure based on this consumption. 
And an operator becomes possible [ referring to the consumption condition of monthly record 
material from this personal computer etc. ] in the cases, such as a maintenance, by supplying this 
statistical data to equipments, such as the exterior, for example, a personal computer, and a 
database. By carrying out like this, maintenance business, such as exchange of record material 
which was being done uniformly conventionally, also becomes possible [ improving to what / 
according to consumption extent of actual record material / is efficient and rational ]. 
[0022] Moreover, in the image formation equipment which the image formation equipment of 
this invention reads the 1st color picture data, and forms the duplicate image of said 1st color 
picture data, said transmitting means is image formation equipment according to claim 10 
characterized by transmitting the count of the image formation counted for every phase of this 
when classifying the consumption of said record material into two or more steps. 
[00231 Moreover, in the im ag e formation eq uipment which the image formation equipment of 
-this-invention-reads-the l st color picture datarand forms the-duplicate image-of said 1st color 
picture data, said transmitting means is image formation equipment according to claim 10 
characterized by transmitting the count of the image formation counted to fixed time amount for 
every phase of this when classifying the consumption of said record material into two or more 
steps. 

[0024] Moreover, in the image formation equipment which the image formation equipment of 
this invention reads the 1st color picture data, and forms the duplicate image of said 1st color 
picture data, said transmitting means is image formation equipment according to claim 10 
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characterized by transmitting the count of the image formation counted to fixed time amount for 
every phase of this when classifying the consumption of said record material into two or more 
steps. 

[0025] this obtains the copy number-of-sheets data to manuscript classification, such as a 
color/monochrome, having - lease - the claim of a NABURU copy tariff is attained. 
Moreover, since data are changed into a statistic, there are few amounts of the data to transmit, it 
ends, and a circuit time and dues decrease. 

[0026] Moreover, the image formation equipment of this invention is set to the image formation 
equipment which reads the 1st color picture data and forms the duplicate image of said 1st color 
-picture data. A conversion means to change said 1 st color picture data into the 2nd color picture 
_data,.AnjmageJbrmatioiijneansJ:Qj[QrmJthe_d 
record material based on said 2nd color picture data, It is image formation equipment 
characterized by providing a means to compute the consumption of said record material from 
said 2nd color picture data, a means to compute a statistics processing result by carrying out 
statistics processing of said costs value, and a means to display said statistics processing result. 
[0027] A display of the statistical information about the amount of consumption of an article of 
consumption is enabled by this, and the article-of-consumption toner of four colors can be 
supplied the neither more nor less. 

[0028] Moreover, the image formation equipment of this invention is set to the image formation 
equipment which reads the 1st color picture data and forms the duplicate image of said 1st color 
picture data. A conversion means to change said 1 st color picture data into the 2nd color picture 
data, An image formation means to form the duplicate image of said 1st color picture using 
record material based on said 2nd color picture data, It is image formation equipment 
characterized by providing a means to compute the consumption of said record material from 
said 2nd color picture data, a means to compute a statistics processing result by carrying out 
statistics processing of said consumption, and a means to transmit said statistics processing result 
to an external device through a public line. 

[0029] This utilizes for maintenance stage decision the information on the amount of 
consumption of the article of consumption transmitted to the external device, and the article-of- 
consumption toner of four colors can be supplied timely the neither more nor less. 
[0030] Moreover, the image formation equipment of this invention is set to the image formation 
equipment which reads the 1st color picture data and forms the duplicate image of said 1st color 
picture data. A conversion means to change said 1 st color picture data into the 2nd color picture 
data, An image formation means to form the duplicate image of said 1st color pictxire using 
record material based on said 2nd color picture data. It is image formation equipment 
characterized by providing a means to compute the consumption of said record material from 
said 2nd color picture data, a means to compute the statistics processing result for every fixed 

^time_amaunt_by^carrying_aut_statistics.processing of said consumption, and a means to display 

"saidstatisticsprocessing resultr 

[0031] A display of the consumption accimiulation value for every fixed time amount of an 
article of consumption is enabled by this, a user's time band is avoided, and a maintenance time 
zone can be chosen. 

[0032] Moreover, the image formation equipment of this invention is set to the image formation 
equipment which reads the 1st color picture data and forms the duplicate image of said 1st color 
picture data. A conversion means to change said 1st color picture data into the 2nd color picture 
data, An image formation means to form the duplicate image of said 1st color picture using 
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record material based on said 2nd color picture data, It is image formation equipment 
characterized by providing a means to compute the consumption of said record material from 
said 2nd color picture data, a means to compute the statistics processing result for every fixed 
time amount by carrying out statistics processing of said consumption, and a means to transmit 
said statistics processing result to an external device through a public line. 
[0033] This is enabled to utilize for maintenance stage decision the information on the amount of 
consumption for every fixed time amount of the article of consumption transmitted to the 
external device. 

[0034] Moreover, the image formation equipment of this invention is set to the image formation 
-equipment-whieh reads-the-l-st-GGlor-picture-data- and-forms the-duplicate4mage otsaid- 1 st color 

^picture-data^A-conversion means-to-change-said-l-st-color-picturc-data-into-the 2nd color picture 

data. An image formation means to form the duplicate image of said 1 st color picture using 
record material based on said 2nd color picture data, A means to compute the consumption of 
said record material from said 2nd color picture data. It is image formation equipment 
characterized by providing a means to compute the statistics processing result of having carried 
out statistics processing of the count of the image formation counted for every phase of this when 
classifying said consumption into two or more steps, and a means to display said statistics 
processing result. 

[0035] Thereby, the display of the consumption accumulation value for every fixed time amount 
of an article of consumption can be enabled for every at least 2 or more kinds of manuscript class 
exception. 

[0036] Moreover, the image formation equipment of this invention is set to the image formation 
equipment which reads the 1st color picture data and forms the duplicate image of said 1st color 
picture data. A conversion means to change said 1 st color picture data into the 2nd color picture 
data, An image formation means to form the duplicate image of said 1st color picture using 
record material based on said 2nd color picture data, A means to compute the consumption of 
said record material from said 2nd color picture data, It is image formation equipment 
characterized by providing a means to compute the statistics processing result of having carried 
out statistics processing of the count of the image formation counted for every phase of this when 
classifying said consumption into two or more steps, and a means to transmit said statistics 
processing result to an external device through a public line. 

[0037] Thereby, the information on the amoimt of consumption for every fixed time amount of 
the article of consumption for every manuscript class transmitted to the external device is 
utilizable for maintenance stage decision. 

[0038] Moreover, the image formation equipment of this invention is set to the image formation 
equipment which reads the 1st color picture data and forms the duplicate image of said 1st color 
picture data. A conversion means to change said 1st color picture data into the 2nd color picture 
— data, An image formation-means-tO-form.the-duplicate image_of.said 1st CQlor_picture_.m 
recordlnalenalTDased"on said"2M formation-equipment 
characterized by providing a means to compute the consumption of said record material using a 
formula fi-om said 2nd color picture data, and a means to change the parameter of said formula 
by actuation firom the outside. 

[0039] Thereby, modification of the setting approach of a costs value can be enabled for every 

dealer, every dealer, and every user. 

[0040] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained with 
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reference to a drawing. 

[0041] Drawing 1 shows the configuration of the image formation equipment of this example 
roughly. It is a CCD scanner etc., and the color picture read station 1 changes body light into the 
electrical signal according to the three primary colors of the light of R (red), G (Green), and B 
(blue) for every unit pixel which divided the color picture used as a manuscript in all directions, 
and is 8-bit digital data, i.e., the thing outputted as 1st color data R, G, and B, respectively, 
respectively for every pixel. 

[0042] The color transducer 2 changes and outputs the 1st color data of 8 bits each of RGB 
inputted for every pixel to the 2nd color data Y, M, C, and K equivalent to the amount of the 

j:x)lormaterialXrecord.materiaL)^ofJ^4yxllow),-^^ 

are the three primary colors of in k which is R-hit data^ rff sp.ectiyejy 

[0043] The color picture Records Department 3 makes YMCK each color material of the amount 
according to the 2nd color data Y, M, C, and K adhere to a form, and does a hard copy output. 
[0044] On the other hand, the 2nd color data Y, M, C, and K is led to the article-of-consumption 
calculation section 4, and the amount of the article of consumption for color picture 1 screen 
(color material, i.e., ink) is computed. 

[0045] Based on the amount of the article of consumption for one screen of color material 
YMCK, the costs value calculation section 5 outputs two or more steps of costs values (the so- 
called amount billed to a customer) according to the costs value ratio set up beforehand. 
[0046] A display 6 is the liquid crystal panel installed on the control panel for users which this 
equipment does not illustrate, or an LED (issue diode) array, and displays a costs value. 
[0047] The copy counter 7 combines drops, such as the number machine of mechanical 
tachometers or nonvolatile memory, liquid crystal, etc. which were installed on a control panel or 
in the interior of equipment, whenever it carries out the hard copy output of one sheet at the color 
picture Records Department 3, according to the costs value, advances enumerated data and goes. 
[0048] If the key counter 8 is a removable counter, and combines drops, such as the same 
number machine of mechanical tachometers or nonvolatile memory as the copy counter 7, and 
liquid crystal, to this equipment, equipment is equipped with it and a hard copy output is made 
from the color picture Records Department 3, enumerated data will advance according to the 
costs value. 

[0049] Next, the color transducer 2 is explained with reference to drawing 2 . 

[0050] A masking equation is used as the approach of color correction processing in which the 

data R, G, and B of three-primary-colors RGB of the light obtained from the color picture read 

station 1, i.e., the 1st color data, are generally changed into the data y (yellow), m (Magenta), and 

c (cyanogen) of the ink which controls the amount of color material of a color recording 

apparatus in three primary colors. The basic type is expressed by the one following. 

[0051] 

[Eq uation 1 1 
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[0052] Here, the amount of electrical signals of each color material y, m, and c from which y, m, 
and c are obtained as a result of masking (it is called chrominance signals y, m, and c, 
respectively.), the amount of electrical signals of RGB according [ R, G, and B ] to color 
separation, and AIJ are multipliers which show the amount of masking. Fundamentally, a 
masking circuit is constituted based on this several 1 . The example shows drawing 2 . The 1st 
color data of RGB is inputted into Multipliers 10a, 10b, and 10c, respectively, and multiplication 
is carried out to a coefficient All, and A12 and A 13, respectively. 

[0053] Next, each multiplication result of Multipliers 10a and 10b is inputted into adder 1 la, 
respectively, and both are added. And in adder 1 lb, the multiplication result of multiplier 10c 
-and4he-additi0n-result-of-adder-14a-ar^-added^and4he-a as a 

-Ghrominance-signaLc . _ 

[0054] The multiplication of a coefficient A 21, and A22 and A23 is carried out to the 1st color 
data of RGB similarly inputted into Multipliers lOd, lOe, and lOf, respectively, the 
multiplication result of Multipliers lOd and lOe is added by adder 1 Ic, the addition result and the 
multiplication result of lOf of multipliers are added by 1 Id of adders, and a chrominance signal 
m is outputted from Id of adders. 

[0055] a coefficient A 31, and A32 and A33 — multiplication is carried out, respectively, a 
Multipliers [ lOg and lOh ] multiplication result is added by adder 1 le, the addition result and the 
multiplication result of multiplier lOi are added by 1 If of adders, and a chrominance signal y is 
outputted from 1 If of adders. [ furthermore, ][ the 1st color data of RGB inputted into 
Multipliers lOg, lOh, and lOi, and ] 

[0056] On the other hand, in the case of color picture formation, the substrate removal UCR 
(Under Color Removal) is used for reducing the consumption of color material for the purpose. If 
the principle is explained briefly, paying attention to sepia, i.e., black, being obtained in each 
color material y, m, and c at the time of tales-doses ******^ the minimal dose will be calculated 
among each of each color material y, m, and c, and let it be the consumption of color-material 
black. That is, when the 2nd color data K equivalent to the consumption of black is defined, it 
can express with a degree type. 
[0057] 

K=MIN (y, m, c) -(l) 

MIN: The color data of considerable **** 2 can be expressed with a degree type to the function 
operation which obtains the minimum value, consequently the consumption of each color 
material of y, m, and c by removing the black component of the constant rate which can be found 
by (1) formula from each consumption. 
[0058] 

Y=y-K - (2) 
M=m-K - (3) 

_C^c--K-==-(4) . 

"^That is, by using ia black (K) "component; the"am'ount'of laps'of coior material isiessened and the 
consumption of each color material can expect effectiveness, such as reduction. 
[0059] The black component of a constant rate is removed from such chrominance signals y, m, 
and c, and the example of a UCR circuit of performing UCR processing which reduces each 
amount of signals is shown in dravying 3 . 

[0060] In drawing 3 , the size of the value is compared by comparator 12a, and a chrominance 
signal c and a chrominance signal m output the signal (it is 0 if for example, the chrominance 
signal c is small) of the result to selector i3a. 
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[0061] A chrominance signal c and a chrominance signal m are inputted into the input port PO 
and PI of selector 13a, respectively, input port (if c is small, it is input port PO) is chosen as it 
with the control signal (it is 0 if c is small) from comparator 12a, and the signal is outputted to it. 
This output signal OUTP OUTP=MIN (c, m) - (5) 
It becomes. 

[0062] It is that output signal OUTK by similarly, inputting this Signal OUTP and chrominance 
signal y into comparator 12b, and inputting the control signal of that result into selector 13b, and 
inputting Signal OUTP and a chrominance signal y into the input port P2 and P3 of selector 1 3b, 
respectively. OUTK=MIN (y, m, c) - (6) 

-The-2nd-Golor-data-k~which-is-the digital-signal-o£a4iext-door-andJhe-amount«o£components of 

—black is obtained — 

[0063] Furthermore, a chrominance signal y and the 2nd chrominance signal K are inputted into 
subtractor 14a, and the 2nd color data Y is obtained by subtraction which deducts the amount k 
of signals from the amount y of signals. The 2nd color data K is similarly subtracted from a 
chrominance signal m by subtractor 14b, the 2nd color data M subtracts the 2nd color data K 
from a chrominance signal c by subtractor 14c, and the 2nd color data C is obtained respectively. 
[0064] Next, the article-of-consumption calculation section 4 is explained with reference to 
drawing 4 . 

[0065] The 2nd color data Y is inputted into adder 15a with the output of register 16a, those 
values are added, and it is outputted to register 16a. In case the color picture read station 1 reads 
color picture 1 screen and begins, the zero clear of the registers 16a, 16b, 16c, and 16d is carried 
out. TTierefore, in register 16a, the 2nd color data Y of the image for one screen is integrated, and 
the addition color data sigmaY is outputted at the time of reading termination of color picture 1 
screen. 

[0066] Similarly, the 2nd color data is inputted into adder 1 5b with the output of register 1 6b, 
those values are added, and it is outputted to register 1 6b, and the 2nd color data M of the image 
for color picture 1 screen is integrated by register 16b, and addition color data sigmaM is 
outputted. 

[0067] Moreover, the 2nd color data C is inputted into adder 15c with the output of register 16c, 
those values are added and it is outputted to register 16c, and the 2nd color data C of the image 
for color picture 1 screen is integrated by register 16c, and addition color data sigmaC is 
outputted. 

[0068] Furthermore, with the output whose 2nd color data K is register 16d, it is inputted into 
15d of adders, those values are added and it is outputted to register 16d, and the 2nd color data K 
of the image for color picture 1 screen is integrated by register 16d, and addition color data 
sigmaK is outputted. 

[0069] When the 2nd color data for 1 pixel of the peak of the 2nd color data is 8 bits noting that 
tiie color picture Records Department 3 does hard copy of the color picture to A3 size 
(297mmx420mm) by 400dpi at this time 8(bit) x297(mm) x420(mm) x{400(dot)/ 25.4(mm)}2 
=2.5txl08 - (7) 

It comes out, and since it is, 28 bits is respectively sufficient for Registers [ 16a, 16b, 16c and 
16d ] size. 

[0070] Next, the costs value calculation section 5 is explained with reference to drawing 5 . 
[0071] Addition color data sigmaY from the article-of-consumption calculation section 4, 
sigmaM, sigmaC, and four data signals of sigmaK are inputted into the costs value calculation 
section 5. 
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[0072] Addition color data sigmaY and sigmaM are inputted into adder 20a, and the result 

(sigmaY+sigmaM) of having added the value is outputted to adder 20b. 

[0073] In adder 20b, it is further added with the value of addition color data sigmaC, and the 

result (sigma Y+sigma M+sigma C) is outputted to adder 20c and comparator 21b. 

[0074] In comparator 21b, an output value (sigma Y+sigma M+sigma C) is compared with the 

value of sigmaK, and the result is outputted as a signal CONTl. Namely, signal CONTl sigma 

Y+sigma M+sigma C >= sigmaK - (8) 

the time of** - "0" ~ outputting ~ sigma Y+sigma M+sigma C < ~ sigmaK ~ (9) 
"1 " is outputted at the time of **. 
- [0075]. taJhisjcase, jvheiLMfilling.the_a of an 

al phabe tic character and a table subject is the smallest, for example, the color picture read by the 
color picture read station 1 can judge that it is the manuscript of monochrome, 
[0076] On the other hand, in adder 20c, an output value (sigma Y+sigma M+sigma C) and the 
value of addition color data sigmaK are added, and the result 
(sigma Y+sigmaM+sigmaC+sigmaK) is outputted to comparator 21a. 
[0077] The threshold T defined further beforehand is inputted into comparator 21a, an output 
value (sigmaY+sigmaM+sigmaC+sigmaK) is compared with the value of T, and the result is 
outputted to logical circuits 22 and 23. Namely, output signal of this comparator 21a 
sigmaY+sigmaM+sigmaC+sigmaK >= T - (10) 

the time of * * - "0" -- outputting -- sigmaY+sigmaM+sigmaC+sigmaK < -- T -- (1 1) ' 
" 1 " is outputted at the time of * *. 

[0078] At this time, the AND of what carried out logic reversal of the signal CONTl, and the 
thing which carried out logic reversal of the output signal from comparator 21a is taken, and that 
result is outputted as a signal C0NT3 in a logical circuit 22. namely, signal C0NT3 sigma 
Y+sigma M+sigma C >= sigmaK it is - and ~ sigmaY+sigmaM+sigmaC+sigmaK < -- T -- (12) 
the time of ** -- "0" -- outputting -- sigma Y+sigma M+sigma C >= sigmaK it is -- and -- 
sigmaY+sigmaM+sigmaC+sigmaK >= T -- (13) 
"1" is outputted at the time of **. 

[0079] In this case, when fulfilling the conditions of a formula (13), the color picture read by the 
color picture read station 1 can judge that it is the full color manuscript of 50% or more of rates 
of printing, such as a photograph, a printing object, etc. of 50% or more of rates of printing 
which are represented by natural drawing. 

[0080] In a logical circuit 23, the AND of the thing and the output signal from comparator 21a 
which carried out logic reversal of the signal CONTl is taken, and the result is outputted as a 
signal C0NT2. namely, signal C0NT2 sigma Y+sigma M+sigma C >= sigmaK it is - and - 
sigmaY+sigmaM+sigmaC+sigmaK >= T -- (14) 

the time of ** -- "0" - outputting -- sigma Y+sigma M+sigma C >= sigmaK it is -- and - 
sigma Y+sigmaM+sigmaC+sigmaK < ~ T - (15) 

— 1 " is outputted at-the time of-*-*-. 

[0081] In this case, when fulfilling the conditions of a formula (15), the color picture read by the 
color picture read station 1 can judge that it is the manuscript of the line drawing color whose 
rate of printing which made the graph and the graphic form the subject is about dozens of %. 
[0082] Next, a display 6 is explained. The control panel for a user to input workmanship 
instruction is formed in the front face at the image formation equipment of this example, and the 
display 6 shown in the part at drawing 6 is arranged. 

[0083] Three signals of signals CONTl, C0NT2, and C0NT3 from the costs value calculation 
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section 5 are inputted into a display 6. Each signal is inputted into the LED lighting circuits 30a, 
30b, and 30c, and only when each input signal is "1", LED (light emitting diode) 31a, 31b, and 
3 Ic is made to turn on. Although the right-hand side of a wavy line N shows the display on a 
control panel, here To each side side of LED 31a, 31b, and 31c The stickers 33a, 33b, and 33c 
which printed **** which showed what lighting of each LED would mean are stuck, a sticker 32 
is further stuck on these bottoms, and it specifies that a running cost is displayed by LED 31a, 
31b, and 31c. 

[0084] That is, in a display 6, it indicates that the color picture read by the color picture read 
station 1 by the signal 1, 2, and CONT 3 is a monochrome manuscript, a line drawing color copy, 
or a MUcolor-manuscript, Jhus^a^nning-cos^ 
-Stage in this.case) with the height of the rate of printing. 

[0085] In addition, although the example of an LED display was given here, the display which 

used the liquid crystal panel is sufficient as an indicator, and even if it displays **** of Stickers 

33a, 33b, and 33c, it is not cared about according to a signal 1, 2, and CONT 3. 

[0086] Next, the copy counter 7 is explained. This copy counter 7 is contained inside the body of 

image formation equipment, and the maintainer of equipment etc. usually uses it. 

[0087] Drawing 7 shows the configuration of the copy counter 7. The signal 1 , 2, and CONT 3 

from the costs value calculation section 5 is inputted into a register 40. 

[0088] This register 40 is a triplet configuration as shown in drawing 8 , and the signal 1, 2, and 
CONT 3 is assigned to the high order bit, the middle bit, and the lower bit, respectively. If a 
signal C0NT3 is inputted, "4" will be outputted, for example, if a signal C0NT2 is inputted, "2" 
will be outputted, for example, and if a signal CONTl is inputted, "1 " v^U be outputted, for 
example. 

[0089] The output of a register 40 is inputted and added to an adder 41 with the signal 
nonvolatile and read from rewritable EEPROM42 electrically, and is again stored in EEPROM42 
as a new addition value. Moreover, the addition value is inputted into a liquid crystal display 43, 
and displays the value. 

[0090] Finally, the key counter 8 is explained. The appearance is removable to this equipment 
with the gestalt of an IC card, as shown in drawing 9 . When the body of image formation 
equipment is inserted and equipped vsath the key counter 8, the signal 1, 2, and CONT 3 fi-om the 
costs value calculation section 5 of the body of equipment is inputted into the key counter 8 
through the terminal area 50 prepared in the front face of the key counter 8 by exposing. 
Moreover, the drop 51 is formed in the front face of the key counter 8. 

[0091] Drawing 10 shows roughly the configuration of the electric important section of the key 
counter 8. 

[0092] In drawing 10 , the signal 1, 2, and CONT 3 inputted fi-om the terminal area 50 is inputted 
into CPU53 through the interface section 52. Moreover, when the body of image formation 
--.equipmentisJnserted.and^equippedjwithJhe.key_counter 8,..this terminal area 50 serves as the 
^contact fo'ribrectricpowersuppli^^^^ the^keyxounter 
8. 

[0093] The interface section 52 manages the interface of the body of image formation 
equipment, and CPU53. 

[0094] CPU53 reads the addition value to current [ which has already been memorized by 
EEPROM55 ], adds the value according to a signal 1, 2, and CONT 3 to the addition value, and 
writes the addition value as the result in EEPROM55 again. At this time, the figure pattern 
equivalent to that addition value is read out of the pattern beforehand registered into PROM54, 
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and it displays on the drop 51 of a liquid crystal panel. 

[0095] The program of the copy counter 8 of operation is memorized by PROM54, and CPU53 
manages control of the copy counter 8 whole in it according to this program. 
[0096] In addition, although the key counter 8 was made into structure without a power source, 
the mechanical number machine of tachometers is substituted for it, and you may make it display 
an addition value here, as a cell may be formed in the key counter 8 and the copy counter 7 
explained further. 

[0097] Drawing 1 1 is drawing showing the full color recording device concerning this invention. 
[0098] In this drawing, the photo conductor drum 301 as image support is formed, and it rotates 

^counterclockwise. 

[0099] Around the photo conduetor-drum-3 01— the-eleetrifieation-machine-^02v-the 1st- 
development counter 309, the 2nd development counter 310, the 3rd development counter 311, 
the 4th development counter 312, the front [ cleaning ] electric discharge machine 313, the photo 
conductor cleaner 314, and the imprint drum 315 as an imprint material base material are 
arranged. 

[0100] As shown in drawing 5 , there is the exposure section 303 which consists of the polygon 
mirror 307 which scans the laser beam from semiconductor laser (laser diode) 345,346, the 
polygon motor 308 which drives this polygon mirror 307, a half mirror 347 and a lens (not 
shown), and a mirror 304,305 in the question of the electrification machine 302 and the 1st 
development counter 309. 

[0101] Development counters 309-312 develop the electrostatic latent image on the photo 
conductor drum 301 with the toner (developer) with which four colors differ, respectively 
(visualization), in a Magenta and the 2nd development counter 310, cyanogen and the 3rd 
development counter 3 1 1 possess Hierro, and, as for the 1st development counter 309, the 4th 
development counter 312 possesses the toner of black. 

[0102] The photo conductor drum 301 uniformly charged in the front face with the electrification 
vessel 302 is exposed by the above-mentioned exposure section 303 therefore scanned by image 
data, and an electrostatic latent image is formed. After this electrostatic latent image is developed 
by the development counters 309-312 corresponding to said image data, the sequential imprint of 
it is carried out by operation of the imprint electrification machine 17 at the form as imprint 
material by which the imprint drum 315 was adsorbed electrostatic. After the non-imprinted 
toner on the photo conductor drum 301 is discharged with the electric discharge vessel 313 
before cleaning, it is cleaned by the photo conductor cleaner 314. On the other hand, . to which a 
form is sent out with the feed roller 324, and ready grade is once carried out with the resist roller 
325 from a cassette 323, and a form are sent with the resist roller 325 towards the adsorption 
roller 326 and the adsorption zone electrical machinery 316 which were prepared in the location 
corresponding to the adsorption location of the imprint drum 315, and the adsorption zone 
electrical machinery 316 adsorbs electrostatic on the imprint drum 315. 

[0103] When performing imprint electrification multicolor printing prepared in after that and the 
location which counters the photo conductor drum 301 as mentioned above, the above- 
mentioned development process and an imprint process are repeated to a maximum of 4 times. 
The separation section 327 dissociates from the imprint drum 315, and the form with which the 
toner was imprinted is discharged by the tray 331 through the conveyance belt 328,329 and the 
fixing section 330 by it in order. 

[0104] Moreover, drawing 12 is drawing showing the fiiU color recording device concerning this 
invention. 
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[0105] The recording devices 403 Y, 403M, and 403C which record the image of four colors of 
yellow (Y), a Magenta (M), cyanogen (C), and black (BK) as the body 401 of equipment will be 
in the photo conductor drums 402Y, 402M, and 402C, and 402BK and the parallel condition as 
image support to the interior, and 403BK are arranged among drawing 12 . Since each recording 
devices 403Y, 403M, and 403C and 403betaK have the respectively same composition, they 
explain only recording device 3Y of the yellow arranged at the preceding paragraph, attach the 
suffix which shows the same sign and same color as the same part about other recording devices 
403M and 403C and 403BK, and omit explanation. The above-mentioned recording device 403Y 
is prepared corresponding to photo conductor drum 402Y and this, and has image formation 
jpeam 404Y,forrepMtog ajidj^^^ 

formation m eans 404Y consists o f electrific ation equipment 405 Y, aligner 406Y, developer 
407Y, cleaning equipment 408Y, electric discharger 409Y, etc. 

[0106] Moreover, the imprint conveyance belt 420 as an imprint material conveyance means is 
stretched, and the lower part of each above-mentioned recording devices 403Y, 403M, and 403C 
and the arrangement location of 403BK conveys the imprint material 410, such as a form, to said 
photo conductor drums 402Y, 402M, and 402C and 402betaK. 

[0107] furthermore, in the location which counters said photo conductor drums 402 Y, 402M, and 
402C and 402Bkappa The imprint conveyance belt 420 is inserted. Imprint equipment 421 Y as a 
transfer means, 42 IM, 42 IC, and 421BK are arranged, and M, 402C, and the toner image of 
each color formed in 402betaK are imprinted on the above-mentioned photo conductor drum 
402 Y and 402 imprint material 410 conveyed with the conveyance belt 420. The above- 
mentioned imprint material 410 takes timing, and is supplied by the feed system 422 on the 
conveyance belt 420. 

[0108] the delivery roller pair to which the above-mentioned feed system 422 conveys the pickup 
roller 423 which takes out the imprint material 41 0 from a sheet paper cassette 419, and the 
imprint material 410 taken out with this pickup roller 423 as shovm in drawing 12 - the resist 
roller pair which takes and sends in timing while performing tip ready grade of the imprint 
material 410 conveyed by 424 and this delivery roller pair 424 ~ it consists of 425. 
[0109] The flow velocity of the imprint material 10 by above-mentioned resist roller pair 425 
and said above-mentioned imprint conveyance belt 420 is set up so that it may become the 
peripheral speed of the photo conductor drums 402Y, 402M, and 402C and 402betaK, and 
uniform velocity. 

[01 10] moreover ~ the imprint material conveyance direction (left in drawing) by above- 
mentioned imprint ****** RUTO 420 ~ an anchorage device 426 and a delivery roller pair ~ 
sequential arrangement of 427 and the paper output tray 428 is carried out, and the control 
section 50 which performs motion control of the equipment of each recording devices 403 Y, 
403M, and 403C, 403BK, the feed system 422, and others is formed in the inner pars basilaris 
ossis occipitalis of the above-men tioned body 401 of equipment. 

-[Ol-ll]-When-coIor-pieture-f0rmation4s-specified-from the-actuation-input^ carries 
out a deer and which is not illustrated, each recording devices 403 Y, 403M, and 403C of IE 
opening - QO. a Magenta (M), cyanogen (C), and black (BK) and 403betaK operate to 
predetermined timing, and the toner image of each color is formed on each photo conductor 
drums 402Y, 402M, and 402C and 402BK. 

[0112] That is, if recording device 403 Y is taken for an example, while photo conductor drum 
402 Y rotates in the direction of the clockwise rotation in drawing (the direction of arrow-head 
A), the front face will be imiformly charged by electrification equipment 405 Y. Subsequently, on 
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this photo conductor drum 402Y charged uniformly, exposure actuation by aligner 406Y is 
performed, and the latent image corresponding to a yellow image is formed. When this latent 
image counters developer 7Y, a toner will be supplied and developed and a yellow toner image 
will be formed on photo conductor drum 402Y. 

[0113] In addition, in the recording devices 403M and 403C of other colors, and 403BK, a toner 

image will be formed similarly, on the other hand, synchronizing with formation actuation of this 
toner image, the imprint material 10 takes out from a sheet paper cassette 419 — having — a resist 
roller pair - after carrying out ready grade of the tip by 425, the imprint material 10 is sent in on 
the imprint conveyance belt 420. 

-[0-1-1 4]- the imprint material 410 sent in on the imprint conveyance belt is conveyed along with 
^transit-of-the-imprint^convjeyance^beJl-420,_aftejLtheJmf^ 420 has-been 

adsorbed electrostatic by the adsorption roller 429 as an adsorption means — having — first — a 
yellow toner image imprint location ~ namely, ~ that is, it is sent into the location where photo 
conductor drum 402 Y and imprint equipment 421 Y oppose on both sides of the imprint **** 
beh 420. 

[0115] While the yellow toner image on photo conductor drum 402 Y will be touched the imprint 
material 410 in this yellow toner image imprint location, therefore, the yellow toner image on 
imprint equipment 421 Y is imprinted by work of imprint equipment 421 Y on the imprint 
material 10. 

[0116] The above-mentioned imprint equipment 421 Y is constituted by the imprint roller which 
has half-conductivity, and supplies the electric field which have the potential and reversed 
polarity of the yellow toner image which has adhered to photo conductor drum 2Y electrostatic 
from the background of the conveyance belt 20. This electric field act on the yellow toner image 
on photo conductor drum 402 Y through the conveyance belt 402 and the imprint material 410, 
and, as a result, a yellow toner image is imprinted by the imprint material 1 0 fi-om photo 
. conductor drum 2Y. 

[0117] The above-mentioned imprint equipment 421 Y is constituted by the imprint roller which 
has half-conductivity, and supplies the electric field which have the potential and reversed 
polarity of the yellow toner image which has adhered to photo conductor drum 2Y electrostatic 
fi-om the background of the conveyance belt 20. This electric field act on the yellow toner image 
on photo conductor drum 402 Y through the conveyance belt 402 and the imprint material 410, 
and, as a result, a yellow toner image is imprinted by the imprint material 10 from photo 
conductor drum 2Y. 

[01 18] Thus, subsequently to the toner image imprint location of each recording apparatus of 
Magenta recording apparatus 403M, cyanogen recording apparatus 403C, and black recording 
apparatus 403betaK sequential conveyance of the imprint material 10 by which the yellow toner 
image was imprinted is carried out, the sequential imprint of a Magenta toner image, a cyanogen 
— tonerjmage^-and-the_blackjtoner_image-is_caniedjo.ut,_anAa color picture is formed. 
[01 19] the delivery roller pair after the imprint material 410 in which the color toner image was 
formed subsequently exfoliated fi-om the imprint conveyance belt 420, and was sent into the 
anchorage device 426 and permanent fixing of a color toner image which carried out the color 
pile was perfoiimed - it is taken out by the paper output tray 428 through 427. 
[0120] On the other hand, the rotation drive of the imprint conveyance belt 420 with which 
imprint material exfoliated is carried out as it is, a residual toner and paper powder are cleaned 
by belt chestnut-NINGU equipment 431, and, subsequently surface potential is fixed with the 
electric discharge roller 430. 
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[0121] Moreover, the rotation drive of the photo conductor drums 402Y, 402M, and 402C after 
the toner image was imprinted, and the 402BK is carried out as it is, a residual toner and paper 
powder are cleaned by the cleaning equipments 408Y, 408M, and 408C and 408BK, and, 
subsequently surface potential is fixed with electric dischargers 409Y, 409M, and 409C and the 
electric discharge lamp of 409betaK. And it will go into the electrification equipments 405 Y, 
405M, and 405 C and a series of processes of 405betaK again if needed. 

[0122] In the above, the image formation equipment of a configuration as explained is explained 
with reference to the flow chart shown in drawing 13 about the processing of operation which is 
the 1st example. 

-[0123] If the copy4nitiation-switch-which-a-manuscript4s-set4o-the-color--picture read station 1, 
and is not illustrated is-pushed,-first,-the-registersJ.6a-l-6d of drawing.^, and the register 40 of 
drawing 8 will be reset, and all of those values to hold will be set to "0*' (SI). 
[0124] next, the 1st color data R, G, and B of the color picture read station 1 to a certain unit 
pixel — a 8'bit digital signal is inputted each into the color transducer 2 (S2). 
[0125] the color transducer 2 shows to drawing 2 — as - the 2nd color data R, G, and B — data 8 
bits each - chrominance signals c, m, and y ~ it is changed each into 8-bit data, and is 
continuously shown in drawing 3 — as - the 2nd color data Y, M, C, and K — it is changed each 
into 8-bit data, and is outputted to the color picture Records Department 3 and the article-of- 
consumption calculation section 4 (S3). 

[0126] the color picture Records Department 3 - the 2nd color data Y, M, C, and K - (S4) 
which forms a part for color 1 picture dot in record media, such as a form, based on data 8 bits 
each. 

[0127] the 2nd color data Y, M, C, and K sent to the article-of-consumption calculation section 4 
on the other hand — as shown in drawing 4 , in Adders 15a, 15b, 15c, and 15d, 8-bit data are 
added each with the value which Registers 16a, 16b, 16c, and 16d hold, respectively, and are 
again stored in 16a, 16b, 16c, and 16d (S5). 

[0128] The above actuation is performed to all the unit pixels outputted from the color picture 
read station 1, for example, processing of the following step S3 - step S5 is performed by step S2 
to return, the 1st color data R and G of the following unit pixel, and b eight bit data each until 
image 1 fraction of A3 size is read and completed with an image reader (S6). 
[0129] After image 1 fraction is read and completed by the color pixel read station 1, addition 
color data sigmaY, sigmaM, sigmaC, and sigmaK are outputted to the costs value calculation 
section 5 from the article-of-consumption calculation section 4 (S7). 

[0130] As the costs value calculation section 5 shows to drawing 5 , sequential addition of the 
value of addition color data sigmaY, sigmaM, and sigmaC is carried out by Adders 20a, 20b, and 
20c. As the result Moreover (sigmaY+sigmaM+sigmaC+sigmaK) compares comparatively the 
size of the value of (sigma Y+sigma M+sigma C), and the value of sigmaK by 21b, 21a 
compares a value and a threshold T comparatively, those results are processed in logical circuits 
"22 and"^237anaxsilnan727Sid"eONT'3isiDutput^^^^ 'Inthe-^case-oftiiis-exampleritvvill be 
distinguished by the foUowdng three-stage if the output value of a signal 1, 2, and CONT 3 is 
expressed for every classification of a manuscript. 

[0131] A) case of a monochrome manuscript or the manuscript near monochrome wdth little 
color (sigma Y+sigma M+sigma C) < — sigmaK It becomes and they are CONT 1=1, CO>rr 2= 
0, and CONT 3= 0. 

[0132] B) color is abundant - case of the color copy of an alphabetic character or a diagram 
subject with little [ but ] record area (sigma Y+sigma M+sigma C) >= sigmaK and (sigma 
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Y+sigma M+sigma C) - < - It is set to T and they are CONT 1 = 0, CONT 2= 1 , and CONT 3= 
0. 

[0133] C) case of a full color manuscript [ like many natural drawings ] whose color and record 
area is also (sigma Y+sigma M+sigma C) >= sigmaK and (sigma Y+sigma M+sigma C) -- >= It 
is set to T and they are CONT 1= 0, CONT 2= 0, and CONT 3= 1. 

[0134] A signal 1 , 2, and CONT 3 is outputted to each of the copy counter 7 contained the 
display 6 installed from the costs value calculation section 5 on the control panel for the users 
who do not illustrate, and inside the body of image formation equipment, and the key counter 8 
with which the body of image formation equipment is equipped by the user in case it is used 

(S8). : 

-[0135] N ow, if a si gnal 1, 2 , and CONT 3 is inputted into a dis play 6, as shown in drawing 6 , 
the LED lighting circuits 30a, 30b, and 30c will drive, and any one of the LED 31a, 31b, and 31c 
corresponding to a signal 1, 2, and CONT 3 will light up, respectively, the label 32 written to be 
"a running cost display" beside this LED group -- and -- "-- label 33a of full color; 4 time" -- 
"line drawing color : Label 33b of twice" and "standard" label 33c for monochrome:are stuck, 
the case of above-mentioned C ~ "- full color: ~ LED31a to which label 33a of 4 time" was 
given the case of B) ~ "~ diagram color: ~ LED31b to which label 33b of twice" was given the 
case of A) - "~ monochrome: - (S9) which indicates that a costs [ manuscript / which LED31c 
to which label 33c of standard" was given lights up, and is installed in the image read station 1 ] 
setup according to it is made to a user by the classification of each **********^ 
[0136] In the copy counter 7, a signal 1, 2, and CONT 3 is inputted into a register 40, and the 
costs values 4, 2, and 1 corresponding to Above A, B, and C are outputted. The value which this 
costs value was added to the costs value till then already stored in EEPROM42 by the adder 41, 
consequently was updated is stored again. Moreover, the value stored by this EEPROM42 can be 
checked with a liquid crystal display 43, in case a maintainer etc. asks a user for a toll (SIO). 
[0137] On the other hand, in the key counter 8, according to the program memorized by 
PROM822, the signal 1, 2, and CONT 3 from the costs value calculation section is incorporated 
by CPU53 through a terminal area 50 and the interface section 52, and after the value is added to 
the value akeady written in EEPROM55, it is again stored in EEPROM55. Moreover, the stored 
value is displayed on a drop 51 (Sll). 

[0138] The example described above can carry out deformation application in the range which 
does not deviate from the main point. For example, after showing a user a costs value and 
obtaining comprehension before carrying out hard copy actuation at the color picture Records 
Department 3, it is possible to also make actuation start, and it of added value is higher. In this 
case, it attaches and the following 2nd - the 3rd example explain. 

[0139] First, processing of image formation equipment of operation is explained as the 2nd 
example with reference to the flow chart shown in drawdng 14 . In addition, the same sign is 
given to the same part as drawing 13 . a nd only a different part is explained. That is, step S4 of 
-drawing 1 3-is-deleted-and processing-ef-step-S2Q-of- drawing-l-4- --step-S^-1-is-addftd-lv:>tw<.«.n 
processings of step S9 and step SIO. 

[0140] Although record (S4) at the color picture Records Department 3 was performed in the 1st 
example of drawing 13 when it computed the value of addition color data sigmaY, sigmaM, 
sigmaC, and sigmaK for every pixel In the 2nd example of drawing 14 , the operation of addition 
color data sigmaY, sigmaM, sigmaC, and sigmaK is completed (S6, S7). A costs value is 
computed (S8), the actuation which checks the depression of the copy initiation key by the user 
after LED which shows a costs value by the display 6 on a control panel lights up (S9) is added. 



SSL-DOCSI lS29140vl 



52 



Machine English translation of JP 08-241019 



and it is considering as what is recorded after the check (S20) (S21). 

[0141] Output actuation will be started, after showing the user the costs value and obtaining 

comprehension of a user by this, before starting actuation of a hard copy output. 

[0142] If a means (specifically for example, ROM) to store the 2nd color data Y, M, C, and K is 

prepared for the color picture Records Department 3 at this time When the 2nd color data Y, M, 

C, and K is outputted at step S3, it becomes possible to store the 2nd color data for one screen at 

the color picture Records Department 3, and hard copy can be performed at step S21 based on 

the 2nd color data accumulated with the are recording means. 

[0143] Moreover, if preparing in the color transducer 2 is also possible and the depression of a 

-copy initiation-key~i5-cheGked-atstep-S20,4he^dxolor-data-accumulated-^^^ 
_means-of4hexolor-transducer_2 Js-transmitted Jo_thexolor_piclure_Records_Department 3 , and 
such an are recording means is step S21 , and can perform hard copy at the color picture Records 
Department 3. 

[0144] Furthermore, it is also possible to establish a means to store the 1st color data R, G, and B 
in the color transducer 2. In this case, when the 1st color data R, G, and B is outputted to the 
color transducer 2 at step S2, in the color transducer 2, the 1st color data for one screen is stored. 
If the depression of a copy initiation key is checked at step S20, the 1st color data accumulated 
with the are recording means of the color transducer 2 is changed into the 2nd color data, it is 
transmitted to the color picture Records Department 3, and hard copy can be performed at step 
S21 at the color picture Records Department 3. 

[0145] When the case where the are recording means of the 1st color data is formed in the color 
transducer 2 is compared wdth the case where the are recording means of the 2nd above- 
mentioned color data is prepared for the color transducer 2 or the color picture Records 
Department 3, since there is less amount of data than the 2nd color data, the 1st color data has 
the advantage that there is little capacity of the are recording means, and it ends. 
[0146] What is necessary is just to perform processing of operation like the flow chart shown in 
drawing 1 5 , when a means to store the 1 st color data or the 2nd color data cannot be established, 
as mentioned above. 

[0147] Next, processing of the image formation equipment in this case of operation is explained [ 
3rd ] as an example with reference to the flow chart shown in drawing 15 . In addition, the same 
sign is given to the same part as drawing 14 , and only a different part is explained. That is, step 
S21 of drawing 14 has replaced processing of step S30 - step S32. 

[0148] When the depression of a copy initiation key is checked at step S20, the manuscript again 
set there by the color picture read station 1 will be read, the 1st color data will be outputted 
(S30), it will change into the 2nd color data by the color transducer 2 (S31), and hard copy will 
be performed based on the 2nd color data at the color picture Records Department 3 (S32). 
[0149] In this case, image reading at the time of costs value calculation of step SI - step S9 (S2) 
— serves, as a EURISLLcaiuwithout an_image_output (har:d_C0py)_substantially. MorjSLoyer, since 
"activatidii of hard copy is almost as possible'as the^^depression of a copy "initiation key on real 
time at the color picture Records Department 3, there are especially no problems, such as the 
response time. 

[0150] Although the costs value was explained as fixed asset to net worth ratio of 1, 2, and 4 to 
Above A, B, and C, it may enable it to choose realistic to set [ which to be also able to set up 
setting up a costs value freely and is easy to be accepted in a user ] up in the above explanation 
of the 3rd of the 1st - an example. 
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[01 51] For example, in electrophotography method record of 4 ream process which has 4 sets of 
imaging means which consist of a photo conductor, a development counter, etc. as the color 
picture Records Department 3, it is thought that only the consumption of the toner which is color 
material increases, and to monochrome, it is full color, sets up with 10 times twice, in a line 
drawing color, and considers as a cost setup called basic copy cost + color-material consumption 
(form + photo conductor etc.). If the basic costs value of b and color-material consumption is set 
to c for basic costs values, such as a and a photo conductor, the basic costs value of the form in 
the case of the electrophotography method of only monochrome specifically the case of said A — 
4b[, such as a form a+ photo conductor, ]+ color-material consumption c=aH-4 b+c — the case of 
said B - 4b[, such as a form a+ photo conductor, ]+ color-material consumption 2c=a+4b+2c — 
in the case of said-C, a form a+ photo eonduct0r-eteT-is-set4o4b+ color-material consumption 10 
c=a+4b+10c. 

[0152] On the other hand, in the electrophotography method record from which a metaphor 
obtains a color picture by four rotations with one photo conductor as the color picture Records 
Department 3, there is little consumption of the photo conductor part in monochrome, therefore it 
becomes a cost setup called basic copy cost (form) -i- monochrome / color difference Kos + 
color-material consumption. Specifically, in said A, in the bH- color-material consumption 
c=a+b+c above B, such as a form a+ photo conductor, a form a+ photo conductor etc. is set to 
4b+ color-material consumption 10 c=a+4b+10c, such as a form a+ photo conductor, in the case 
of 4b+ color-material consumption 2 c=a+4b+2c aforementioned C. 

[0153] What is necessary is to write beforehand the above-mentioned costs value setting formula 
and the value of a, b, and c in PROM54 as the same configuration as the key counter 8 as shown 
in drawing 10 , and just to calculate the configuration of the drop 6 on a control panel, or the 
electric important section of the copy counter 7 by CPU53, in setting up such a costs setting 
approach. 

[0154] Furthermore, in the above explanation of the 3rd of the 1st - an example, addition color 
data are computed by integrating the value of the 2nd [ covering all the pixels inputted into 
Adders 15a-15d in the article-of-consumption calculation section 4 ] color data. In this case, it 
does not restrict and the 2nd data inputted into Adders 15a-15d is not made into all pixels, but 
after thinning out in 1/n as an input in every n pixels, addition color data sigmaY which is 
statistically convenient, sigmaM, sigmaC, and sigmaK can be obtained by n Doubling a 
Registers [ 16a-16d ] output. This approach aims at making processing speed ease and managing 
the software processing by CPU. In addition, 8 and 16 grades can be considered as a value of n. 
[0155] Next, the 4th example is explained. Drawing 16 is what showed roughly the configuration 
of the image formation equipment applied [ 4th ] to an example, gives the same sign to the same 
part as drawing 1 , and explains only a different part. That is, the color picture read station 1 of 
drawing 1 has replaced the color picture input interface section 40. 
" [0156] In- drawing 16 ,-the color picture input interface section 45 consists of the network 
controllef41"shown in lirawing"r7 , and"ari image memory 42, relceives'tKecoloFpicfure data 
transmitted from networks, such as colors FAX and LAN, by the network controller, and after it 
performs predetermined transform processing etc., it stores them in an image memory 42 here. 
[0157] Any, such as XYZ of L* a* b* of three-primary-colors RGB of light and uniform color 
space and a chromaticity display, are sufficient as this color picture data. Since an image 
memory 42 becomes the minimum configuration for it to be error diffiision data binary [ for 
covering a pixel partially by the dot of single concentration, and performing a concentration 
display especially ] etc., it is desirable. 
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[0158] The color transducer 2 carries out color conversion through chrominance signals c, m, 
and y at the 2nd color data Y, M, C, and K from 3 sets of color picture data from the color 
picture input interface section 40. Namely, what is necessary is to transpose RGB of the several 1 
right-hand side to 3 sets of color picture data, and just to select matrix coefficient A 1 1-A33. In 
addition, other configurations are the same as that of the 1st example. 

[0159] As explained, according to the above 1st - the 4th example, the color copy set by the color 
picture read station 1 is read. As mentioned above, the 1st color data R G and B are outputted 
and it changes into the 2nd color data Y, M, C, and K corresponding to the color component of 
actual record material by the color transducer 2. Based on the 2nd color data in the article-of- 
xonsumption calculation-section-4Xompute4hexonsumption-af-each-record-mater-ial-for-c 
^picture 1 screen,. outp.ut.as_additiQnjK)Jor_data,.and.based_on_the record- 
material by the addition color data in the costs value calculation section 5 Classify into the 
manuscript near monochrome, a line drawing color copy, or a full color manuscript, and a costs 
value is computed according to the costs value ratio (in the case of the 1st example, it responds 
to the rate of printing and is 1 :2:4) according to the classification. By displaying on a display 6, 
or the copy counter 7 and the key counter 8 which are also a means for a costs value claim of 
evidence integrating, and memorizing and displaying the addition value It becomes possible to 
be able to carry out a costs value setup about the color copy set to the color picture read station 1 
according to the consumption (rate of printing) of each record material computed based on the 
2nd color data, therefore to change a running cost according to the rate of printing. 
[0160] Hereafter, the 5th example of this invention is explained with reference to a drawing. 
[0161] Drawing 18 shows the whole this invention configuration concerning the 5th example. 
The color picture reading sections 1 are a color scanner, a color camera, etc., and for every unit 
pixel which divided the color picture used as a manuscript in all directions, body light is changed 
into the electrical signal according to the three primary colors of the light of R (red), G (Green), 
and B (blue), and they output it as 8-bit digital data and 1 st color data respectively for every 
pixel. The color transducer 2 changes and outputs the 1st color data of 8 bits each of RGB 
inputted for every pixel to data of 8 bits each of 2nd color data YMCK equivalent to the amount 
of the color material of Y (yellow), M (Magenta), C (cyanogen), and K (black) which are the 
three primary colors of ink. The color picture Records Department 3 makes the color material of 
YMCK of the amount according to data of 8 bits each of 2nd color data YMCK adhere to a form, 
and does a hard copy output. On the other hand, data of 8 bits each of 2nd color data YMCK are 
led to the article-of-consumption calculation section 4, and the amount of the article of 
consumption for color picture 1 screen is computed. Based on the amount of the article of 
consumption for one screen of YMCK, the costs value calculation section 5 outputs two or more 
steps of costs values by the Ruhr set up beforehand. A display 6 is the liquid crystal panel 
installed on the control panel for users of this equipment, or an LED array, and displays a costs 
value. The cop y counter 7 is the ob jectwhich_cQmbinc,d driops,_such.asJhe number machine of 
mechanical-tachometers or nonvolatile-memory rliquidxrystal, etc. which- wereinstalled on a 
control panel or in the interior of equipment, whenever it carries out the hard copy output of one 
sheet at the color picture Records Department 3, according to the costs value, advances 
enimierated data and goes. If a hard copy output is made from the color picture Records 
Department 3 when the key counter 8 is a removable counter, and is the object which combined 
drops, such as the same number machine of mechanical tachometers or nonvolatile memory as 
the copy counter 7, and liquid crystal, and equipment is equipped with it to equipment, 
enumerated data will advance according to the costs value. 
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outputted to register 16a. In case the color picture reader 1 reads color picture 1 screen and 
begins, the zero clear of the register 16a is carried out, and it integrates Y data of the image for 
one screen, and outputs the value sigmaY at the time of reading termination of color picture 1 
screen. Similarly, the addition result sigmaM, sigmaC, and sigmaK are outputted also for M data, 
C data, and K data from Registers 16b, 16c, and 16d, respectively. 

[0170] Noting that the color picture Records Department does hard copy of the color picture to 
A3 size by 400dpi the maximum amount of data 8x297x420x(400/25.4) **2 =2.5x10**8 it is 
since, although 28 bits of each are sufficient for Registers 16a, 16b, 16c, and 16d Even if it does 
not make Adders [ 15a, 15b, 15c, and 15d ] input data into all pixels but thins out in 1/n as an 

4nput4n-every-n-pixels,-sigmaY and>sigmaMavhich-are-statistically- and.. 

-sigmaK can-be-obtained-by-n-Doubling-aJ8.egisters_[A6b, J.6c,„aadjjid^^ . 

[0171] Then, the costs value calculation section 5 is explained to a detail using drav^ing 19 . 
[0172] sigmaY from the article-of-consumption calculation section, sigmaM, sigmaC, and four 
values of sigmaK are inputted into the costs value calculation section. The value of sigmaY and 
sigmaM is inputted into an adder 501, the added output value (sigmaY+sigmaM) is further 
inputted and added to an adder 502 with the value of sigmaC, and the value of (sigma Y+sigma 
M+sigma C) is outputted. This output value (sigma Y+sigma M+sigma C) is inputted into a 
comparator 512 with the value of sigmaK. Furthermore, sigmaK is inputted into a comparator 
513 with a threshold T2. Then, the output of AND gate 524 is a signal CONTO.; 
sigma Y+sigma M+sigma C < - sigmaK it is - sigmaK >= T2 The time Output OsigmaK < -- T2 
The time It becomes an output 1. Printing is almost monochrome and this, i.e., CONTO means, is 
a case with little consumption of record material, moreover - next, the output signal CONTl of 
AND gate 523 signal CONTl isigma Y+sigma M+sigma C >= sigmaK The time Output 
Osigma Y+sigma M+sigma C < - sigmaK it is - sigmaK >= T2 The time It becomes an output 
1. 

[0173] On the other hand, the value of (sigma Y+sigma M+sigma C) and sigmaK is inputted into 
an adder 503, and the value of the aggregate value (sigmaY+sigmaM+sigmaC+sigmaK) is 
outputted and it is inputted into a comparator 511. Another input value of a comparator 51 1 is 
threshold T set up beforehand, the output signal of this comparator 511- 
sigmaY+sigmaM+sigmaC+sigmaK >= T The time Output OsigmaY+sigmaM+sigmaC+sigmaK 
< - T The time an output 1 - with the output signal (signal CONTl) of a comparator 512, the 
output signal of this comparator 5 1 1 has logic reversed, and is inputted into AND element 521. 
therefore, the output signal of AND element 521 - signal C0NT3:sigma Y+sigma M+sigma C 
>= sigmaK it is - and sigma Y+sigmaM+sigmaC+sigmaK < - T The time Output 
OsigmaY+sigmaM+sigmaC+sigmaK >= T The time an output 1 further The signal which 
reversed the logic of the output signal of a comparator 512, and the output signal of a comparator 
51 1 are inputted into AND element 522. the output signal - signal C0NT2:sigma Y+sigma 

M+sigma-C >=-sigmaK-it-is>- and sigma Y+sigmaM+sigmaC+sigmaK >= T The tim e Output 

^OsigmaY+sipiaM+TipraC+S^igm'^^ time an output 1 - it is-here and a display 6 is 

explained. The display 6 which the control panel for a user to input workmanship instruction into 
a front face is formed, and shows the image formation equipment of this invention to the part at 
drawing 20 is arranged. Four signals, C0NT3, C0NT2, CONTl, and CONTO, are inputted into a 
display 6 from the costs value calculation section 5. Each signal is inputted into the LED lighting 
circuits 30a, 30b, 30c, and 30d, and only when each input signal is 1, LED 31a, 31b, 31c, and 
30d is made to turn on. Although the right-hand side of a wavy line N shows the display on a 
control panel, LED [ 31a, 31b, 31c, and 31d ] horizontally the stickers 33a, 33b, 33c, and 33d 
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which printed ***♦ of illustration are stuck, and the sticker 32 is further stuck on the bottom. 
[0174] In addition, although the example of an LED display was given here, the display which 
used the liquid crystal panel is sufficient as an indicator, and even if it displays Stickers [ 33a 
33b, 33c, and 33d ] ♦***, it is not cared about according to signals C0NT3, C0NT2, CONTl 
and CONTO. 

[0175] Next, the copy counter 7 is explained. Drawing 21 shows the configuration of the copy 
counter 7. It is put into the signals C0NT3, C0NT2, CONTl, and CONTO from the costs value 
calculation section 5 by the register 40. As this register is shown in drawing 22 , signals C0NT3, 
C0NT2, CONTl , and CONTO are assigned to the high order bit, the middle bit, the lower bit, 
and the last bit by 4 bit patterns, respectively, and if 1 is CONTO when a signal C0NT3 is 
inputted, an output is C0NT2 4 and 2 is CONTl, 0 will be outputted, respectively. This output is 
inputted and added to an adder 41 with the signal nonvolatile and read from rewritable 
EEPROM42 electrically, and is again stored in EEPROM42 as a new addition value. Moreover, 
the addition value is inputted into a liquid crystal display 43, and displays the value. 
[0176] Then, the key counter 8 is explained. The key counter 8 is removable to this equipment 
with the gestalt of an IC card. A configuration is shown in drawing 9 . The signals C0NT3, 
C0NT2, CONTl, and CONTO from the costs value calculation section 5 are inputted into 
CPU53 through a terminal area 50 and the interface section 52. Moreover, this terminal area 50 
serves also as the contact for electric power supplies from image formation equipment 10 to the 
key counter 8. CPU53 applies the aggregate value according to the signals C0NT3, C0NT2, 
CONTl , and CONTO to the old addition value read from EEPROM42, and writes a new addition 
value in it again at EEPROM55. Furthermore, out of the pattern beforehand registered into 
PROM54, the figure pattern equivalent to a new addition value is read, and it displays on the 
drop 51 of a liquid crystal panel. The terminal area 50 and the drop 51 have exposed the 
appearance of the key counter 8 to the front face of a package 8 like drawing 10 . 
[0177] In addition, although considered as the structure which does not have a power source 
here, a cell may be formed in a key counter, and as the copy counter 7 explained further, a 
mechanical rotation integrator may be substituted. 

[0178] Moreover, drawing of the control panel of the image formation equipment which drawing 
33 requires for one example of this invention, and drawing 34 are the block flow diagrams of the 
control panel of drawing 33 . It is also possible to express a costs value as one of the displays of 
the liquid crystal screen (LIQUID CRYSTAL DISPLAY) 102 of the control panel 101 which 
does not form the display 6 ( drawing 1 ) of dedication as a display of a costs value as one 
modification of this invention, but is contained at the color picture Records Department 3. at this 
time, the thing of dedication is not prepared, but displaying on the liquid crystal screen 102 also 
obtains the copy coimter 7 and the key counter 8, and they come out of it. 
[0179] The control panel 101 has CPUl 10, PROMl 1 1, the gate array 109, the I/F buffer 108, 
RAM107, the LCD controller driver 106, LCD102, the LED driver 105, LED104, the key switch 
103, and touch panel 1 02 only for panels as an example. 

[0180] By these configurations, CPU only for control panels receives the directions which an 
operator gives through a touch panel 102 and a key switch 103, and this directions information is 
transmitted to the color picture Records Department 3. Thereby, record of a color picture is 
performed. 

[0181] Moreover, the costs value result from the costs value calculation section 5 and a copy < 
counter value, and a key counter value are also further displayed on LCD 102 through dedication 
CPU 110. 
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[0182] Next, the statistics processing section 9 shown in drawing 23 is explained. While the 
value of sigmaY, sigmaM, sigmaC, and sigmaK is inputted from the article-of-consumption 
calculation section 4, the signal of a costs value is inputted into the statistics processing 9 from 
the costs value calculation section. Each value is contained by the information memory 910 
which consists of EEPROMs with the output value of a timer 901. The main control section 940 
operates according to the program memorized by the program memory 920 which is mainly 
constituted by a microcomputer and its circumference circuit and is constituted by nonvolatile 
memory. The statistics data memory 930 is memory which stores the data of a result which the 
main control section 940 processed with the statistics processing program of program memory 
-950-based-on the data which- were-comtUutedJ^y-revvritable-EEEROM-and-stored-in the 
~information.memoiy_9-L0._S.uch jnformationjnemory_9J.0,_prQgram memory 920, the statistics 
data memory 930, and a timer 901 are connected with the main control section 940 by the data 
bus 950, respectively. Moreover, this data bus is connected also with the communication link 
unit 108. 

[01 83] The communication link unit 61 shown in drawing 24 is explained. The communications 
control section 1081 of the communication link unit 61 is connected with the main control 
section 940 of information storage / processing unit, and transmission and reception of data and 
transmission and reception of a control signal are performed through a data bus 950, Moreover, 
the communications control section 1081 is connected wdth communication link unit 61 memory 
930, and the timer 901 is connected with the main control section 940 by the data bus 950, 
respectively. Moreover, this data bus is cormected also with the communication link unit 108. 
[0184] The communication link unit 61 shown in drawing 24 is explained. The communications 
control section 1081 of the communication link unit 61 is connected vnth the main control 
section 940 of information storage / processing unit, and transmission and reception of data and 
transmission and reception of a control signal are performed through a data bus 950. Moreover, 
the communications control section 1081 is connected to the timer 1082 in the communication 
link unit 61, the pattern generator 1083, the communication interface 1084, etc. Modulator and 
demodulator 1085 are connected to the communication interface 1084. Modulator and 
demodulator 1085 modulate the information on the various data sent from a communication 
interface 1084, or others to the sound signal of the data format suitable for a transfer, restore to 
the data further received through the network control section 1 086 according to the transmitting 
format, and send them out to the communications control section 1081 through the 
communication link interface 1084. Here, the network control section 1086 is for performing a 
switch of the case where a circuit is used for telebrief, and the case where it is used for data 
communication, detection of a terminating signal, an auto dial, etc. A timer 82 performs a time 
check required for the various processings which the communications control section 1081 
performs, and also it has a clock function for a communication link, and the processing which 
-performs the communication_linkjafyarious_data or information. at the set time amount, for 
example, the midnight which does not use a circuit for telebrief, is presented with it. The 
communications control section 1081 to code data are changed into a receipt and the character 
pattern which is the image data which corresponds this, and a pattern generator 1083 outputs 
them to a communication interface 1084. Thereby, also when the data transfer point is the device 
which treats image data like facsimile apparatus, it can respond. 

[0185] The external device 62 shown in drawing 25 is explained. Fundamentally, the external 
device 62 is constituted by the network control section 1092, modulator and demodulator 1093, 
and the processor 1094. Through a control device 1094-1, display on the displays 1094-2, such 
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as a CRT display, it prints with the airline printers 1094-3, such as a printer, or modulator and 
demodulator 1 093 store the data received from the public line 63 through the control section 
1092 in the storage 1094-4, such as a floppy disk. Moreover, the processor 1094 is equipped with 
the input units 1094-5, such as a keyboard, for example, can require various data transfers from 
the communication link unit 61 from an external device 62 side. 
[01 86] Now, actuation of the image formation equipment which consists of the above 
configuration is explained using <A 

HREF-'7Tokujitu/tjitemdrwjpdl?N0000=237&N0500=lE_N/;?7=;>?>6///&N00 
2=9&N0553=000030" TARGET="tjitemdrw"> drawing 26. 
— [01 87] -If the copy initiation-svvdtGh-which-a-manuscript is-set to the-color-picture reading section 
- -1, and is not illustrated is pushed, the registers l6a,-16b,-l-6c,-and-1.6d-of- drawing 4 and the 
register 40 of drawing 22 will be reset, and all of those ** values will be set to 0 (S51). 
[0188] Next, from the color picture reading section 1, digital data of 8 bits each of RGB of a 
certain unit pixel is inputted into the color transducer 2 (S52). In the color transducer 2, as shown 
in drawing 2 , data of 8 bits each of this RGB are changed into data of 8 bits each of ends cmy, 
and continuously, as shown in drawing 3 , it is changed into data of 8 bit each of YMCK(s), and 
is outputted to the color picture Records Department 3 and the article-of-consumption calculation 
section 4 (S53). 

[0189] The data of 8 bit each of YMCK(s) sent to the color picture Records Department 3 turn 
into data which form a part for color 1 picture dot in record media, such as a form, (S54). On the 
other hand, as shovm in drawing 4 , Adders 1 5a, 1 5b, and 1 5c and the new value of YMCK are 
applied to the value currently stored in Registers 16a, 16b, 16c, and 16d by 15d, respectively, 
and the data of 8 bit each of YMCK(s) sent to the article-of-consumption calculation section 4 
are stored in Registers 16a, 16b, 16c, and 16d (S55). 

[0190] The above actuation is performed to all the unit pixels outputted from the color picture 
reading section 1, for example, it returns to step 52 and processing is performed to RGB eight bit 
data each of the following unit pixel until image 1 fraction of A3 size is read and completed with 
an image reader (S56). 

[0191] After image 1 fraction is read and completed with an image reader, the value of sigmaY, 
sigmaM, sigmaC, and sigmaK is outputted to the costs value calculation section from the article- 
of-consumption calculation section 4 (S57). As the costs value calculation section shows to 
drawing 19 , sequential addition of the value of sigmaY, sigmaM, and sigmaC is carried out by 
adders 501 and 502. The size of a value and the value of sigmaK is compared by the comparator 
512. the (sigma Y+sigma M+sigma C) - Value and threshold T is compared by the comparator 
51 1, the result is processed by the logical element 521,522, and moreover (sigma Y+sigma 
M+sigma C) outputs a signal to output terminals CONTO, CONTl, C0NT2, and C0NT3. When 
the combination makes the classification of a manuscript, and an input signal correspond, it is A 
monochrome manuscript or a manuscript near monochrome with little color, time there is little 
consumptioir(sigma Y+si~gma~M=FsigmarC)*<=^ isigmaK and ~ sigmaK <= T2 They are a - 
>CONT 0= 1, CONT 1= 0, CONT 2= 0, and CONT3=0B monochrome manuscript or a 
manuscript near monochrome with little color. When there is fixed consumption (sigma 
Y+sigma M+sigma C) <= sigmaK - and - sigmaK > T2 ->CONT 0= 0, CONT 1= 1, CONT 2= 
0, and CONT3=0C color is abundant - color copy of an alphabetic character with little [ but ] 
record area, or a diagram subject (sigma Y+sigma M+sigma C) > sigmaK ~ and ~ (sigma 
Y+sigma M+sigma C) <= T Full color manuscript [ like many natural drawings ] whose - 
>CONT 0= 0, CONT 1= 0, CONT 2= 1, and CONT3=0D color and record area is also (sigma 
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Y+sigma M+sigma C) > sigmaK -- and -- (sigma Y+sigma M+sigma C) > T They are ->CONT 
0= 0, CONT 1=0, CONT 2= 0, and CONT 3= 1. This signal of CONTO, CONTl, C0NT2, and 
C0NT3 is outputted to each of the copy counter 7 for service maintenance persons in charge 
contained inside the display 6 and image formation equipment which were installed on the 
control panel for users which is not illustrated from the costs value calculation section 5, and the 
key counter 8 inserted in image formation equipment by the user in case it is used (S58). 
[0192] Now, if a signal is inputted into a display 6 from CONTO, CONTl, C0NT2, and C0NT3, 
as shown in drawing 20 , the LED lighting circuits 30a, 30b, 30c, and 30d will drive, and any one 
[ LED / 3 1 a 3 1 b, 3 1 c, and 3 1 d / corresponding to CONTO, CONTl , C0NT2, and C0NT3 ] will 
Jightjjp,jesp.exjtiy_ely..Jhe_labelJ2jMitten.to.^^^ 

and -- "- label 33a o f full color:4 time" - "line dra wing rnlnr • T .ahpl ^-^h nf twiVp^ .^standard" 
label 33c for monochrome:, "- monochrome: the case where label 33d of smallness" is stuck 
and it is the above-mentioned A ~ "~ LED3 la beside label 33a of foil color:4 time" the case of 
B) - "" line drawing color: - LED31b beside label 33b of twice" the case of C) ~ "~ 
monochrome: - LED31c beside label 33c of standard" the case of D) - "- monochrome: ~ 
LEp31d of label 33d [ of smallness" ] width lights up, and it indicates that a costs [ manuscript / 
which is installed in the image reading section ] setup according to it is made to a user by the 
classification of each ********** (S59). in the copy counter 7, the signal of CONTO, CONTl, 
C0NT2, and C0NT3 is inputted into a register 40, and the costs values 4, 2, 1, and 0 
corresponding to Above A, B, C, and D are outputted. This costs value is added to the costs 
value [ finishing / storing in EEPR0M42 ] till then by the adder 71 1, and the updated value is 
stored again. Moreover, the value of this EEPROM42 can be checked with a liquid crystal 
display 43, in case a service maintenance person in charge asks a user for a toll (S60). On the 
other hand, in the key counter 8, according to the program registered into PROM54, the signal of 
CONTO, CONTl, C0NT2, and C0NT3 from the costs value calculation section is incorporated 
by CPU53 through a terminal area 50 and the interface section 52, and after being added to the 
value already written in EEPR0M42, it is again stored in EEPROM42. Moreover, the stored 
value is displayed on a drop 51 (S61). 

[0193] On the other hand, sigmaY from the article-of-consumption calculation section 4, 
sigmaM, sigmaC, the value of sigmaK, and the costs value from the costs value calculation 
section 5 are inputted into the statistics processing section 9, and are stored with the output value 
which expresses a /part / second with the information memory 910 there at the time of year / 
moon / day/of a timer 90 1 . 

[0194] Drawing 32 is an example which showed the storing gestalt, for example, sigmaY, 
sigmaM, sigmaC, the value of sigmaK, 100, 60, 40 and 30, and the costs value 4 are linked to a 
data number 132 with time amount 95/09/30/16/54/57, and it is stored in it. 
[0195] According to the statistics processing program stored in program memory 920, the main 
control section 940 carries ou t statistics processing of the data of the information memory 910, 
-and carries out-sequential-storing-at-aie-statistics-data-memory 930r As one of the statistics 
processings, the cumulative value of various information is calculated by the following formulas 
[0196] J 6 - 



SSL-DOCS 1 lS29140vl 



61 



Machine English translation of JP 08-241019 



Here, the cumulative value of all the data stored in information memory is calculated by making 
into the minimum value 1 of a data number the data number and A in which i was stored by 
information memory, and making B into the maximum of a data number, i.e., the data number of 
the newest time of day. This information data is that a serviceman does memory access at the 
time of a maintenance, and turns into information data corresponding to a maintenance cycle. 
Here, the accumulating totals of a costs value are called for by transposing to the costs value in 
which the consumption accumulation value of an article-of-consumption toner, Y accumulating 
totals, M accumulating totals, C accumulating totals, and K accumulating totals can be found by 
replacing the part of (X) of a formula (20) with sigmaY, sigmaM, sigmaC, and sigmaK, and (X) 

of (■20)-types is-stored-by-the-information-memery-^-l 0. — ~ — 

[01-9-7-]-As-a-statistiG-otanother~kind,4he-accumulation-vaI can 
also be calculated. For example, its attention is paid to the 3rd partition eye of the hour entry 
stored in the information memory 910. If sigmaY, sigmaM, sigmaC, and sigmaK and the costs 
value equivalent to data number i are accumulated about the continuation data in which the 3rd 
partition has the same value, the cumulative value or costs value accumulating totals of the 
article-of-consumption toner consumed on the same day can be found. For example, in drawinig 
32 , if the continuation data which have the figure 30 in the 3rd partition of a hour entry are 
looked for, even data numbers 129-132 will correspond to it, for example, the accimiulating 
totals of the costs value of the day will be set to 2+2+4+4=12. If its attention is similarly paid to 
the 4th partition of time amount, if its attention is paid to the 2nd partition, it will become the 
accumulating totals in every hour with monthly accumulating totals. If it divides and 
accumulates also with the value with the 3rd still more nearly same partition when the 4th 
partition is larger than 12, and when small, the accumulating totals divided in the morning and 
the afternoon will be attained. 

[0198] Moreover, it can also ask for the copy number of sheets for every fixed time amount 
according to the class of manuscript. If the hour entry of data numbers 129 and 130 is seen, it is 
only a part equivalent to the second of the 6th partition, and, as for the difference, amount 
sigmaY of an article-of-consumption toner, sigmaM, sigmaC, sigmaK, and a costs value also 
show the same value. Although this shows that 129 and 130 are the continuation copies by the 
same manuscript, the data number supports one copy at a time in this way. Then, counting of 
copy number of sheets becomes possible by carrying out counting of the data number of cases 
for every value of a costs value about the retrieval of 1 day by day which paid its attention to the 
3rd above-mentioned partition of a hour entry. For example, if even the continuation data 129- 
132 with the figure of 30 of the 3rd partition of the hour entry of drawing 32 are received and 
counting of the data number of cases for every costs value is carried out, nothing and the costs 
value 2 will be the forms of two affairs of data numbers 131 and 132 in two affairs of data 
numbers 129 and 130, and the costs value 4, and coimting of the costs value 1 will be carried out 
— aceording-to-the-costs-value-with-which-thexopy-number-of . sheets on September 3.0, 95 
corresponds according to the class of manuscript. 

[0199] Furthermore, the average can also be calculated as a statistic of another kind. This is 
called for by doing the division of the various above-mentioned cumulative values with the 
number of data. 
[0200] 

Average = accumulating-totals/(B-A) — Formula (21) 

By making the output from a timer 901 into a trigger, for every [ every fixed time amount and ] 
hour, data processing of these statistics processings is carried out by the main control section 
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940, and they are stored in the statistics data memory 930 in the form which rewrites data. 
[0201] The communication link unit 61 is started with the built-in timer 1082 at every fixed time 
amount, midnight when 1 time and a communication link tariff will be cheap on 1, and it 
becomes irregular to the sound signal of the data format which was suitable for the transfer with 
modulator and demodulator 1085, and it is sent out to a public line 63 through a network control 
section while it receives the data stored in the statistics data memory 930 through a 
communication interface 1084. In addition, when proved that it is the device by which a 
transmitting partner treats image data, such as facsimile, by the network control section, it can 
change into the character with a pattern generator 1083, and can also output. 
-[-02O2-]4t-is-reeeived through-the-network control-section-1 092-of-an-extemal-device 62, and this 
sound signal is changed into-the original statistical-data-by-modulator_and demodulatorJ 093, and 
is stored in a processor 1 094 1 094-4, for example, storage, such as a floppy disk. Moreover, it is 
also possible to start data transfer by the data demand from an external device 62. In this case, 
the demand signal from the processor 1094 of an external device 62 is modulated to a soimd 
signal by modulator and demodulator 1093, and it transmits to a public line 63 through the 
network control section 1092. The communication link unit 61 restores to the sound signal from 
a public line 63 by modulator and demodulator 1085 through the network control section 1086, 
and starts the communications control section through a communication interface. Subsequent 
data transfer is the same as 

[0203] The various statistical datas stored in the processor 1094 of an external device 62 are 
graph-ized by the data-processing program of a processor 1094, and are outputted to the airline 
printers 1094-3, such as the displays 1094-2, such as a display, and a printer. 
[0204] The case where the monthly copy number of sheets classified by costs value shown in 
drawing 27 is expressed as a line graph as 1st example of an output is explained. In this example, 
it turns out that the copy of a full color manuscript [ like a upward tendency, i.e., natural 
drawing, ] whose copy number of sheets of the costs value 4 is is increasing. By the full color 
copy, there is also much amount of the article of consumption used, and it becomes possible to 
cope with it from toner scattering within an airframe etc. increasing, before it is better to increase 
the frequency of a service maintenance and the claim from a user comes. Moreover, the detailed 
graph for every week can also be created in the form of drawing 27 day by day, and in that case 
more precise and quick management is attained. 

[0205] Moreover, the monthly copy number-of-sheets data for every costs value shown in 
drawing 27 can be used as data of the copy cost claim to a user. Although the claim amount of 
money to a user serves as a value which added four sorts of monthly costs values, the bill with 
which conviction goes can be drawn up by filling in the copy number of sheets for four sorts of 
every manuscript classification as a detail of the claim. Moreover, by this monthly claim amount 
of money being obtained, a serviceman cannot visit a user but can also liquidate ** using the 
automatic accounts-transfer-o£a. bank account etc..There_is. little_esp.ecially copy number of 

Sheets, and when a maintenance is uiffllsc^ssaryrit is effective: 

[0206] As 2nd example of an output, every day of the week and the copy number of sheets for 
every costs value can also be indicated by the bar graph like drawing 28 . This graph is utilizable 
forjudging the working day of a service maintenance. Since a user's copying machine use will be 
interrupted during the activity of a service maintenance, it is necessary to choose few [ a user's 
operating frequency ] days. In the example of drawing 28 , it is not used at all on Saturday and 
Sunday, and it turns out on Tuesday and Thursday that operating frequency is low. Moreover, 
when Tuesday is compared wdth Thursday, even if copy number of sheets is almost the same, 
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there are many copies of the costs values 2 and 4, i.e., a color copy, on Thursday. With the so- 
called color copying machine of 4 rotary-system electrophotography record which obtains a 
color picture by four rotations, the operating time of a copying machine becomes a******** 
from a color copy requiring about 4 times as much time amount as a monochrome copy in that 
case compared with Tuesday using one photo conductor on Thursday. Therefore, Thursday with 
little copy number of sheets etc. will be mentioned as a candidate one by one on Tuesday with 
little operating time of a machine on Saturday which is not used at all and Sunday as a candidate 
day of the week of a service maintenance. 

[0207] On the other hand, the maintenance timing doubled with a user's needs can also be 
xonsidered..By_the_copy,o£a.monochrome.manuscript, or the copy of the color copy of an 
^Iphabeticjcharacte r / line dra wing subject,jiIthjDjighjK(^demand.about_a_^^^ 
high, in the case of a copy of a full color manuscript like natural drawing, it cares about a tint in 
many cases. In the example of drawing 28 , in order to concentrate on Friday and to realize color 
reproduction faithful at the time of these use, Thursday understands that it is desirable to perform 
a service maintenance for the copy of the full color manuscript equivalent to the costs value 4. 
Although considered as the one-week display for every day of the week in this example, it is 
possible similarly to decide monthly maintenance timing similarly as an one-month display for 
every day by day or half a day. 

[0208] As 3rd example of an output, daily article-of-consumption accumulating totals can be 
displayed by the line graph like drawing 29 . This is useful to determining the delivery stage of 
an article-of-consumption toner. Although the article-of-consumption toner is contained by the 
cartridge and the bolt and a user and a key operator generally supply it timely, in order to use the 
toner of four colors, in a color copying machine, four kinds of cartridges and two or more bolts 
will be reserved. Although copying cannot but become impossible and a serviceman must be 
called if at least one of them becomes insufficient, it becomes useless [ a tooth space ] to reserve 
many cartridges and bolts. In the example of drawing 29 , since it has supplied two toner bolts 
each as a reserve at the time of the last service maintenance and K accumulating totals serve as a 
value near toner 2 duty as of 12 days, it turns out that delivery of K color toner is needed. 
Moreover, if used at a rate of this as, it can predict having consumed in 2 more - three days. 
Furthermore, the cumulative value data of other colors are utilizable also as that decision 
ingredient which should supply the bottle of other colors at the time of the user visit. 
[0209] As 4th example of an output, as shovm in drawing 35 , the amount of consumption of the 
toner of four colors is displayed according to every month with the bar graph. This is useful to 
predicting the toner of which is supplied at the time of a visit. Since the consumption of all of the 
toner of four colors in August is decreasing to abbreviation one half in this example, the supply 
control of eye bracing of reducing the cartridge of a toner and supply of a bottle by half at the 
time of a visit of the user before August comes around etc. is possible. Moreover, there is much 
consum ption of K color toner by the monochrome ma nuscript copy it is_guessed that is a sake at 
the end of a fiscal year in March, and it consumes also twice [ about ] to the order moon. Then, 
supply control of doubling the cartridge of K color toner and supply of a bottle at the time of the 
user visit before March comes around is possible. Similarly, September, the cartridge and bottle 
of a toner of twice [ about ] and K color can supply about 3 times in advance, and the cartridge 
and bottle of a toner of Y color, M color, and C color can prevent the excess and deficiency of 
article-of-consumption supply. Therefore, a more efficient service maintenance can be performed 
by such a graph being obtained. 

[0210] In addition, although the data transmitted through a public line 63 were made into the 
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statistical data in which it was stored by the statistics data memory 930 of the statistics 
processing section 9 in this example The data number in which this was stored by the 
information memory 910, a hour entry, sigmaY, The statistics processing which was good also as 
all information data of sigmaM, sigmaC, sigmaK, and a costs value, and was calculated in 
information storage / processing section in that case The processor 1094 should just be equipped 
with the configuration realizable [ with the processor 1094 of an external device 62 ], i.e., the 
thing equivalent to the main control section 940 and program memory 920. 
[021 1] Moreover, the example described above can carry out deformation application in the 
range which does not deviate from the main point. For example, after showing a user a costs 
—value and-obtainirig-GomprehensionJDefore-Ganying-out-hard copy-actua^^^ also 
—make actuation-start,-and-addedj\^alue-is-highJrJiisJs-realized-by-the^ . 
[0212] Although record (S54) at the color picture Records Department 3 was performed in the 
1st example of drawing 26 when it computed the value of sigmaY, sigmaM, sigmaC, and 
sigmaK for every pixel As shown in drawing 30 , the operation of sigmaY, sigmaM, sigmaC, and 
sigmaK is completed (S56, S57). A costs value is computed (S58), the actuation which checks 
the depression of the copy initiation key by the user after LED which shows a costs value by the 
display 6 on a control panel lights up (S59) is added, and it is considering as what is recorded 
after the check (S60) (S61). Output actuation will be started, after showing the user the costs 
value and obtaining comprehension of a user by this, before starting actuation of a hard copy 
output. Although S61 can carry out an immediate execute if a means to store the color picture 
data for one screen in the image recording section 3 is established at this time As shown in 
drawing 3 1 to the image recording section 3 without an are recording means, color picture data 
are received once which will be involved color picture reading section 1 (SI 02). Changing and 
(SI 03) recording on Y, M, C, and K data, (SI 04) image reading at the time of costs value 
calculation serves as a PURISU can without an image output substantially. 
[0213] It can choose realistic to set [ which to be also able to set up setting up a costs value 
freely as another modification, and is easy to be accepted in a user ] up. 

[0214] The 1st example explained a costs setup as fixed asset to net worth ratio of 1, 2, and 4 to 
A, B, and C. However, by the so-called 4 ream process electrophotography record which has 4 
sets of activity means which consist of a photo conductor, a development counter, etc. as image 
recording equipment 3, it is thought that only the consumption of the toner which is color 
material increases. 

[0215] Drawing 36 is the table showing the costs value at the time of using 4 rotating-type color 
picture formation equipment of this invention, furthermore, two kinds such as the thing (0) of the 
smallness of monochrome, and a criterion (1) — thinking — further — a color line drawing (2) — 
fiill color ~ (3) is added and the amount of the toner used in four kinds is examined. 4 times fiiU 
color [ in twice and a line drawing color (2) ] as an example, when this is made into one unit, 
-_haying-used-monochrome_smallness-.(0)_as_c,for.the.amount_of_thejoner used at monochrome (1) 
- the case of 20 times is shown to drawing 36 by (3). Consequently, if the service labor cost d, 
Margin e, etc. are included, if it is monochrome (0), costs value (0) =a+b+c+d+e will be 
calculated as a result, for example, in this case — it should observe ~ in the so-called 4 rotary- 
system electrophotography record, based on that method, there is little consumption (b) of the 
photo conductor part in monochrome, and it differs from consimiption (4b) of a color. A setup of 
such a costs value writes the above-mentioned formula for the drop 6 and the copy counter 7 on a 
control panel in PROM54 beforehand as the same configuration as the key counter 8, and should 
just calculate it by CPU53. 
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[0216] A **** "is contained, as for a photo conductor etc." for a photo conductor drum to be 
exchanged, a developer, the vertical heating roller for fixing, the blade for cleaning, char 
DOWAIYA, etc. periodically, and cost is sigma (article-of-consumption value / article-of- 
consumption LIFE) which totaled the value which broke worth of each part article by the LIFE 
(exchange cycle). Moreover, a "service labor cost" is the value which converted into the cost per 
sheet the labor cost of the serviceman who requires for routine inspection, failure correction, and 
an overhaul procedure including exchange of the above-mentioned article of consumption. A 
"margin" is the value which converted operating profit into the cost per sheet similarly. 
[0217] Moreover, these values can be changed for every dealer. For this reason, modification of 
-such a-value (parameter)-is-attained4rom4he-keyboard402-o£axontroL^ 101, and 103 

-_grades4n-inputting a new-numeric-value Jfneeded 

[0218] Moreover, modification of this parameter from external device 62 grade is further 
attained through a public line 63 using the above-mentioned commimication link unit 61. 
[0219] Moreover, drawing 37 is the table showing the costs value at the time of using 4 ream 
type color picture formation equipment of this invention, the case of four rotating types - the 
same ~ monochrome smallness (0), a monochrome criterion (1), and a color line drawing (2) — 
fiiU color - the amount of the toner used in four kinds of (3) is examined. 
[0220] In this case, since the case where it is called little consumption of the photo conductor of 
monochrome is not applied like [ in the case of four rotating types ], the costs of a photo 
conductor with all four same kinds are set up. 

[0221] In addition, although the cost of a form was also included in the costs value in these 
examples, when a form is made into an option, only the part a should set up a costs value low. 
[0222] Moreover, the method of thinning out and performing the operation of the article-of- 
consumption calculation section 4 as another modification is also considered. It aims at the 
amount of an article of consumption making processing speed ease, and substituting it for the 
software processing by CPU using a rough value being sufficient, to the operation for every unit 
pixel of Y, M and C which need this for image formation, and K data. There is no need that input 
data Y, M, C, and K is by all pixels in drawing 4 , and infanticide which samples 1 pixel for 
every 40,000 pixels by about 100 sampling to the amount of data of about 4 M bytes / color if 
good is statistically possible in the image of A3 size, and the resolution of 400dpi. 
[0223] Moreover, in operation of this invention, the configuration of the costs value calculation 
section 5 is not necessarily a required reason. That is, even when not preparing the configuration 
of the costs value calculation section 5, it cannot be overemphasized that the image formation 
equipment which can supply the data which realize the increase in efficiency of for example, 
maintenance business can be offered by carrying out statistics processing of the amount data of 
consumption from the article-of-consumption calculation section 4 of a toner in the statistics 
processing section 9, and transmitting this statistical data outside. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The block diagram showing roughly the configuration of the image formation 
equipment concerning the 1st example of this invention. 

rOrawing 21 The block diagram showing roughly the configuration of the electric important 
section of the preceding paragraph of a color transducer. 

[Drawing 31 The block diagram showing roughly the configuration of the electric important 
secfioiTof IfiFlaftefpa^ 

"JiDraMn^ 

section of the article-of-consumption calculation section. 

[Drawing 51 The block diagram showing roughly the configuration of the electric important 
section of the costs value calculation section. 

[Drawing 61 The block diagram showing the configuration of a display roughly. 

[Drawing 71 The block diagram showing the configuration of the electric important section of a 

copy counter roughly. 

[Drawing 8] The conceptual diagram showing the configuration of the register of a copy counter. 
[Drawing 9] The perspective view showing the appearance of a key counter. 
[Drawing 101 The block diagram shovwng the configuration of the electric important section of a 
key counter roughly. 

[Drawing 11] The flow chart for explaining processing of the image formation equipment 
concerning the 1st example of operation 

[Drawing 12] The flow chart for explaining processing of the image formation equipment 

concerning the 2nd example of operation 

[Drawing 131 The flow chart for explaining processing of the image formation equipment 
concerning the 3rd example of operation 

[Drawing 141 The block diagram showing roughly the configuration of the image formation 
equipment concerning the 4th example. 

[Drawing 15] Drawing showing roughly the configuration of the color picture input interface 
section concerning the 4th example. 

[Drav^ng 161 The block diagram showing roughly the configuration of the image formation 
equipment concerning the 4th example. 

[Drawing 1 7] Drawing showing roughly the configuration of the color picture input interface 
section concerning the 4th example. 

[Drawing 181 The block diagram shoving roughly the configuration of the image formation 
equipment concerning the 5th example of this invention. 

-[-Drawing-19]-The -block-diagra m-sho win g the' configur ation of the c osts value ca lculation section 
roughly. 

[Drawing 201 The block which shows the configuration of the display concerning the 5th 
example roughly. 

[Drawing 21] The block diagram shoving roughly the configuration of the electric important 
section of the copy counter concerning the 5th example. 

[Drawing 221 The conceptual diagram showing the configuration of the register of the copy 
coxmter concerning the 5th example. 

[Drawing 23] The block diagram showing the configuration of the statistics processing section. 
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rPrawing 241 The block diagram showing the configuration of a communication link unit. 
[Drawing 251 The block diagram showing the configuration of an external device. 
[Drawing 261 The flow chart explaining actuation of the image formation equipment concerning 
one example of this invention. 

[Drawing 27] The graph which shows the 1st example of an output of an external device. 
[Drawing 281 The graph which shows the 2nd example of an output of an external device. 
[Drawing 291 The graph which shows the 3rd example of an output of an external device. 
[Drawing 301 The flow chart explaining actuation of the modification of one example of this 
invention. 

4Drawing-31 1- The-^flow chart-explaining supplementary -actuation-ofa-modification... 
— |lDrawing321- The table showing the. information storing gestalt of the information memory of 
information storage / processing section. 

[Drawing 331 Drawing of the control panel of the image formation equipment concerning one 
example of this invention. 

[Drawing 341 The block flow diagram of the control panel of drawing 33 . 
[Drawing 351 The histogram which showed the consumption of a toner statistically. 
[Drawing 361 The table showing the costs value at the time of using 4 rotating-type color picture 
formation equipment of this invention. 

[Drawing 371 The table showing the costs value at the time of using 4 ream type color picture 
formation equipment of this invention. 
[Description of Notations] 

1 [ — The article-of-consumption calculation section, 5 / ~ The costs value calculation section, 6 
/ - A display, 7 / - A copy counter, 8 / ~ A key counter, 9 / ~ The statistics processing section, 
40 / — The color picture input interface section, 61 / — A communication link unit, 62 / - An 
external device, 63 / - A public line, 101 / - Control panel. ] — A color picture read station, 2 - 
A color transducer, 3 — The color picture Records Department, 4 
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Abstract 



PURPOSE: To provide an image forming device constituted so that 
the recording speed thereof is high, the set of a price with respect 
to a user can be made different according to printing ratio and 
the recording of a using state can be practically used as the index 
of maintenance and the like. 

CONSTITUTION: First color data R, G and B is outputted by reading 
a set color original by a color image read part 1 and converted 
into second color data Y, M, C and K corresponding to the color 
components of a real recording material by a color conversion part 
2. Based on the second color data, the consumption of the respective 
recording material equivalent to one color picture frame is 
calculated by a consumables calculation part 4. Based on the 
consumption, the originals are sorted to any one of the nearly 
monochromatic original, the line-drawing color original and the 
full-color original by a cost value calculation part 5. Then, a 
cost value is calculated according to a cost value ratio 
corresponding to the sorted result and displayed at a display part 
6. Besides, the statics of the using quantity of the recording 
material is taken (9) and the information thereof is provided 
outside by a communication unit. 
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[0001] 

[Industrial Field of Application] This invention relates to 
an image forming apparatus which forms a copy image of a color 
image of, for example, a color copying machine etc. 

[0208] As a third output example, as in Fig. 29, it is possible 
to display consumable good cumulative total every day by a line 
graph. This is useful for determining a delivery timing of 
consumable good toner. The consumable good toner is 
accommodated in a cartridge and a bottle, and in general, a user 
and a key operation refill it on a timely basis, and since 4 
color toners are used in a color copying machine, a plurality 
pieces of 4 kinds of cartridges and bottles are to be always 
kept. If even 1 kind thereof goes short, copying becomes 
unavailable, and we have no other choice than calling a service 
man, but to always keep many cartridges and bottles becomes waste 
of a space. In the example of Fig . 29, at previous time of service 
maintenance, 2 pieces of toner bottles for each are delivered 
as spare, and at the time of 12-th day, K cumulative total becomes 
a value which is close to 2 pieces to toners, and therefore, 
it is understood that delivery of K color toners becomes necessary 
Also, when it is used by a rate as it is, it is possible to predict 
that it is consumed for 2 to 3 days after. Further, cumulative 
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value data of another color can be utilized as a judgment material 
of whether a bottle of another color should be delivered at the 
time of user visit- 
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«^J^^^Ml;l*5l^x^ MfS;^7 7--i®«^fe^>«Lxmi 

^xai;^$ttfcfifffES 1 <D:^y-m^y'-^ ^mtmm 

^SX-^ft ^ iifcfirSBm 2 7 -li^x - ^ t ^ in 
^atSrAfflUXU^-S, 

[00 14] ^tL. :^%m<r>mm^fmmii. :^y--m 

«feifl^dcKSI::^^t^X. tfrlBi^y-iSlftSrfe^J^LXS l 
Sxad>3 $ixfcS(rlB» 1 (O:^ y -m^y'-'$f ^S9ieiSS 



(6) i|#M¥8-24 1 0 1 9 

10 

^I2:X^^ ^ n^cttlfSS 2(Otiy -mm"- 

Lx. ^fEfs^w<^r^»a^©ai-r6tNSfigai^s 
&ii,t\z\.x. m^iiy-mvsL(oi^mmi:nm-tz>^ 

10 m^?!,m2(0^y-'m^y'-'5'.^i^t\^mt^^y-m 

^>o , • 

[001 :^w^<r>m^m^mm.^. ^y-m 
^^m.h'^ox:^(Dtiy-m^(r>^Mm^^r^^'rhm 

^ffMgglwioi^x. Wie;^7-i®«l^fe5^«LX^i 
20 ^^XSm$ixfctfrl5m2.(D;t7 7-U«r-^^t>tlC 

m^mn\.x.'^<o'^nm^tm\.m7f^^hmnmm^ 
I® ^ (o^mm^. ^ mm- h mwmi^^^^ t^^^x^xy^^ 

[0016] 'k1t..:i^W^^<om^m^mm,tX. :hy-m 

30 ^^m^^<>x^(D:^y-m^(r>mm^^i{m't^m 

^?^^S^glw^3l^x> ^ StilE;?? 7-ll«*rfei^» tXg 1 

mxw;^ ^n^ciiiiism 1 (D:^ y-m^y-^^m^^m 
m^<omm^^m'rh^m^(D^^ii^\z.nj^.'r^m2<o 

:^y-m^y'-^\zm9k't^^m\gk^WLb. Z<o^^^ 
Lx. irisiE®**or^»a^S[mi-^ti^g^tb^^ 

[ 0 0 1 7 ] bl::^ :^^m(r>miSim^mSit. iiffi* 
y h!7-^^^M.xase)ix5;t?7-lj«coajKiffi«SrJg 
*1-^>i®«J^^gMt::*5i>X. mtd.mit^yhy-^^ 
^LXmfbtii>m 1 <0;«7 y-HftT^-^? «rSff -r-ss^f 

50 JSf«>»2(0;<7 7-iiilfe7'-^(::a!ftt«>fe«tt^a 



(7) 



4 10 19 



11 



12 



[0019] X. *^l^<oiiJ«j^^Sg(l. « 1 7- 
mitf-^ ^W^^^oXtht^m 1 ;^ y-ll^x-^ 20 

M^®«$:?fM1-'5^ii«?l^^a^slw*3v^r. mum i 7 

©i:. tirlE^2;i77-iSj^x-^5'lwS<5#|£^$t^^l> 
T Miam I ;^ 7 -lite ^olSiaii^ ^ 6 

^«SL. rixS:f&ffiUT^>'7^:^i^;^«?Of^ll<0'&J®^b 
[0 0 2 11 o^ip. ±f5«itlwJ:oT. lE^^f^t^g 

flixrf/'^-y-:^>'^^>^t*^-^-^7^-i5'^— 40 

So 

[0 0 2 21 *5gPJoiiJ|fejfMggll. Si;«?7- 



(1. fltil£IE^«-<Drl^a^lS^t&[igir:^ilL/ci#(0. 
r <t«ri|#«t-r6S*3gl OlcfE«(30iii«J^jS$^lSTi:> 
[0 0 2 31 X. *^P>^(^iij«femSSfili> ^l;&7- 

^iM^s-r^ t i:ii^mt'ti>n^m i o trfE«c<7)ij«?g 

[00 2 41 :^^m<Dmmmf&mwn'x. mi^y- 

liftr - ^ ^^^^o xfififsm 1 ;^ 7 '-mmf-<^<Dm 
Miij«^Ji0^-r6il«?i^^Si®tw*5i>x. «rlEiS<f^a 

[00 2 51 ^y-/'^y^^^(7)mmm 

a!»$tt6o-e. i^ii--6x-^5'<ofi*s/>/jj<x»;t^x 

[0 0 2 61 X. ^^^^(Dmmm^mm^t. w>i^y- 
m^y"-^ ^mw^oxmtm i ^y-m^y'-^o^ 

mm^^m^-f ^mm^^mm.\^^^^x . mu%ytiy 
-m^y-^^m 2 ^y-m\w.y'-^\z.^^-r^^m- 

^t. Bf^l5S2:;^7 7-iSi^7-^t::S-5#IE^*^^ffll^ 
XmllEm 1 ^ 7-lii^<o^Miii«<^JfM-r61J^?fM% 
|iIfEm2;i7 7-U«7-^5^?!)-e)*<IIEIE^t^t7^rig 

m^n^-r^^WLh.mu^mm^m^^mLxm^^ 

So 

[0 0 2 71 m3ftfpO?NSg«wB§i-S«ctt 
[0 0 2 81 X. *^P.^(^i©ffeJl^j«33^ett. m\:^y- 

m^T-^^n^^^xmum i ;^ 7-i®^T->5'(^^ 

i!Jlj«^?g^-rSiii«?^dtgSI-*3t^x. MIBmi;t7 7 
-Ufifef"-^ S:* 2 ;<7 7 -®«t-^ lw^«i-SS!ft^ 

Wit. itifsm 2 7-11^7-^5^ i-S<5#f2i^*t^ffii> 
XMIE^ 1 7-i®^o^S!iii^^J^fi£'t 5®*?^^^ 

Wib. mum2tiy-m^y''"^t^hmuufm<om^ 
a^stB-rs^Si:. «trfe?s»fi«:g£&fto3itx«tw*D. 

[0 0 2 91 :ifi\zx^. ^%^mv^\t^fitz\m^u 
(oxm&<o^mi:^'^y'i'v:^^nik^\z^m\^. 4fe 
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[0 0 3 01 X. ^^m(omiSim^mmn. «i;3&7- 

[0 0 3 1 ) ^ti\^x^. mn^u(D-^mr^m<Dm^M 
[0 0 3 2] X. :^^m<ommmj$.'^mn. mitiy- 
-m^y" -^^m 2 -milker -^{z^mt^m^^ 

Wit. 2 y -U^t"- ^ (lS<5# lE^^^^ffl I. ^ 

Wit J t&iES 2^7 -u^t'- t^m^f£jm(r>mft 

{i L r <!: ^ 4# m ^ -r 6 U ^ ?fM ^ M T a c 
[0 0 3 3] ^ixlc:J:|9. 9\-%^mv^m ^ Mz,mPt^^ 

[0 0 3 4] x> :^wmm^mfmm.\t. mi^y- 

^t. mtd.m2:^y-m^y'-^\^m'^^t^m^^m\^^ 
^t. mt^m2:^y-m^y'-^t^tbmt^f^m^(Dm^ 

[0 0 3 5] zti\^x^. rm^0(D-^mi^U(Dm^^ 
sfiiSrd^/jj< ti,2mmsx±(Dmmmmmm^m7r^^m 

[0 0 3 6] X> *«§«<^®«?^*$^lifi. IBl;<7 7- 
-i®«r-^^ «f» 2 * 7-]ij«T-^ 

a^. t^^IES2;^7-^iJ^fe7'-^lcs<5tf^®«^ffil^ 
TtftiES 1 ^y-m^(D^mm^i:m&i-^miiimfSL^ 



(8) i|^Bg5p8-2 4 10 19 

14 

MIsm2;*7-iii«fer-^5';ii^6fltIfSfe«*tc?:)m» 

^^ Lx^yu'^Wi^m^m^^m^^Mi:mia-ri>^mt. 
[0 0 3 7] s^u'^n\^^i$^tifzmm 

•10 [0 0 3 8] X. ^^m^omikm^mmit;. mi^y- 
m^y"--^ ^m^^oxmte,m i :^y-m^T-^(Dm 
mmm^m^'tbmmmi^mm\z^\^^x.-,ttits.m i^y 

-mi^y'-^^m 213 y -M^-r-iJ' m^^f ^^jft^ 
«rf5m2;^7 7-^iJ*"r-^l::^-^^IE^#^^t^ 
xim% 1 ;«7 7-il«t^1SMil^^?fM1-6i®^?i^^^ 

Wih.. -rnvkf- ^t^h t(rsE?E»«-(o 

20 [0 0 3 9] rttl-J:*), y^H'-7^. fee 
[0 0 4 0] 

m^^mvxmMi-^o 

[0 0 4 1 ] .:^mmm(Dmmmf&'^m<Dmf&^ 
\.xthti-ri>h(Dxh^o 

[0 0 4 2] ^^^U2i'XmmmzA1d^tl^RGB^ 

c. K\z.^i^Lxmt}-r^h(Dxh^. 

40 [00 4 3] ;«7 y-li^fS^lfp 3 ^ 2 O^x-^ 
[00 4 4] ^2 0fe7^-^Y. M> C. KJlrS 

[0 0 4 5] S^i[SLttlSfI5 5llfe*tYMCKt0 1iij®5)' 
50 ^-t-Stt^^T-fc-So 
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[0 0 4 6] mTT^^Gits *^li(^El^L/jri^^-i^*ffi 
[0*0 4 7] n 7li. n V h p-/U/<^./U 

[0 0 4 8] :^'^m\^i^\.xm^^ 
m^jitm^x-hv. =^t'-:^.^>^7 tmm(Dwm^\s} 

[0 0 4 9] ftlC. El2^#W,LrfiS^ft^fB2tCOl^r 

[0 0 5 0] -win. ;«7 7-iii«SE»SPl.;5>?)^l^tt5 




/ An 


A12 


A21 


A22 


\ A3I 


A32 




[0 0 5 2] 



K=MIN (yx m. c) 

MI N 

-!:ix-?:*iX(^tSSfiA-b (1) ^T-*^6-^ 
Y=y~K 

C=c-K 

[0 0 5 9] :L<n^bfl^\%^y. m> c ^i^^-^S^T) 

fir P U C RlHlSSO:i:ftc^>I^rE] 3 Ic^l-^ 

[0 0 6 0] 0 3lCj3l>T. fefg^c ifefi-^mllittS! 
SS 1 2 a I:: J: 19 ^(^ffi[<^;^/hdS|4:«$^L. ^oi|g«<^fI 



(9) i|$r?8¥8-2 4 10 19 

16 

*y. m. cbn^, ) . R. G. B (lfe^<^¥lc J: 5 R G 
Bom^^I-^i:. AlJ(i-7P^^V^l:>^^f#.^-C^ 

GB(0miOfeT->?li. 0 a, 10 

b, 1 0 ci;iA;^$*x. -SISAii, A12, Aia^-^rn-? 
[0 0 5 3] lJ:l;i^SE:g 1 0 a , 10b (o^^^^m- 
10 ^ LT:t)D@t^ 1 1 b T-(1^S« 1 0 c (^^gfe^^;&D» 

[00 54] 1 0 d . 1 0 e , 1 0 f |::a 

;tl^n/cRGB(7)mi(^^7^-^5't. ^,SfcA21, A22, 
A23;55;g:;ff=&*tL^g$iX. 1 0 d,. 10 e (^^^ 

iB:ld5*DgSl 1 cT-*PS$tL. ^OiP»ie:^^^gg 

1 0 f o^^ie:^;i5;tip^^i 1 dT-;()DgSixr. *pS:s§ 

1 dd>e>fem"§-m;J>5ai;t)$ix6o 

[0 0 5 5] ^tjtr. ^SSSi 0 g, 1 0 h, ion:: 

20 X'h^Mz,KQ'&(D%\(0^y-^ A3 
2; ASS^ix-^r'tLmg^tu. ^gS§l 0 g, 1 OhCO^ 
Wfe^dS;(,Dj?Sgl 1 e-C*Pg$tt. ^0;[jDgie:^i:^g 

^1 0 i (0^S£iem;6s*PScS&l 1 f TADg^tt-C. Ap» 

§§1 1 f A^e3fe{I-^y*stl3;^$ix6o 
[0 0 5 6] ;&^~-il^?F$^(7:)R^j;iji^^(Dr^^ 
mSr'^m-f 6r ^;65g&<jx-. Til^l^^UCR (U n d e 

r Color Removal) /6'^{^biX5c -^^t:)!^^ 

[0 0 5 7] 



- (1) 

[0 0 5 8] 



50 



• • (2) 
(3) 
... (4) 

^ (flIXLf^fe{I-^cd5/J>S*tttff0) «r-tU^^ 1 3 a 

[0 0 6 1 1 ■feU'^iJ^ 1 3 a<DA:/3/-K- hPO^P 11:: 
lis ^ix^';h,fe^I-^c<i:fe|g-i-m;6JA;^Sn. lt«SSl 

2 a;e)^b<^$yW5-^ m^\^ci)-f\s^\if\.\f(^) 

X-h-^-V {^^!l;trf c;6vh$tmf^A;^3K- h.P 0) ^ 



(10) 



4 10 19 



17 



18 



10 



- OUTP^M I N (c. m) 
10 0 6 2] fp]#lC. itn^l 2 blcrofg-^OUTP 
OUTK=M I N (y. 

[0 0 6 3] ^it^y i:m2(D&i^^K^mn 

§gl4aJ^A^U {S-§-l:y;!>^P><I-^SkSrllL3l<« 

4bX-&it^mf}^hm2(0^7'-^K^mnLXm2(D 

-^K ^Wtn LXm 2 <O^T-^ C t-^^A%htl^o 
[0 0 6 4]^»:l;i. ^Nftp"pSHda54^COl^T|il4^#fiB 

[0 0 6 5] m2(^fe7'-^JrY;65Ui^;^^ 1 6 a f^Ui:^ 

ixT^v^^^i? 1 6 a-^tti;^$ti5o i^;/;^^^ 1 6 a. 1 
6b, 16c. l^d}tX:^y-mmmymifi^:hy-m 

[0 0 6 6] mm^. %2<0^=f-^ii^\^'y:^^ 1 6 

'^8; (t'y h) X 2 9 7 (mm) X4 2 0 (mm) 

2 5.4 (nun) } 2 = 2. 5 t X l 08 



(5) 

3b(DA;^7K-hP2, p 3l;:A;0i-6;i 

c) ... (6) 

^<D^t^}i1^\L^ *DgS§i 5 b»;iA;ti$tt. 
n^^f\;X\y'y7<^ \\^h^^ti^f\.. 16b 

[0 0 6 7] ^fc. ^2iDfex-^C365U>5;^^ 1 6 c 

<7)tij>j^^ic. ;(}pg^i .5 cdAj^^tb. ^^h<r>m^ 
*Dg^Fttr ui^;^^ 1 6 c-.tb;t;$tt. ui^;^^i6c 
T-;^ 7 -li^ 1 2 <ofeT'-.i5' C 

[00 6 8] ^c^m, ^2 0#.x-^K^Sui;;^^ 1 6 

d^^Ui^t^lw, ^raS^^gi 5 d»;iA:^^Fix...^^iib<^ti 

^»*DaL^nTl^v?x^5' 1 6 d-^£li;tl^i^. i^v;^^ l 6 

d xti y —m^ 1 m^ii^(om^<DW, 2 (pfe-r k ^.a 
[00 6 9] tfy-m^um^ztK fty- 

il^^A31h^X (2 9 7mmX4 2 0mm) J::4 0 0 
d p i T•>'^- Kp f -i--5 UT. SB 2 (O^^f-^ <r>9L 

X {4 0 0 (K5/h) / 



20 



(7) 



16 c. 1 6 d 



30 



T'fe6^^b. 1 6 a , 1 6 b, 

<7?f--<X*i, 2 8 t'j/ hT-J£!P 

[0 0 7 0] ^^ci. »^ttgaig|i5l;:oiNT. 

[0 07 1] Sffiffl:gmgi55l;:il. rNftn"pgajigfU4;6-b 
OUg-fe-r-^LY. 2M> sc. 2K04o(^7^-;5' 

ff-^;65A;^^ix5o 

[0 0 7 2] ^%^y'-^i:\hzmttm^2Q ^\z, 

SY + EMH-SC ^ 2K 

(on. roj S:tti::^L. 

2Y+2M+ZC < 2K 

rij Srffl:^i-«>t(0"C*)5, 

[0 0 7 5] ^(O^. ^ (9) 0^^4^$:Slfc-r^# 

ISfgX-^ -5 C t imiS\X^ ^>o 
[0 0 7 6] tm^2 0 cT-(l. (lYH- 

ZM+IC) ti^n^rf-^ ^Y.<omm%^fi. "^(0^ 
ZY+ZM+IC+ZK ^ T 

roj Srai*u 

lY+SM+ZC+ZK < T 
<on. rij SrtH:^i-5tOT-fc5o 

[0 0 7 8] Z.<r>h^. ^31[p]3S2 2-Cll. ff-g-CON 
T 1 «rteSS:eLfctOi:it»Sg2 1 a 50 



40 



T^A^^ixT. ■tO€^;^)DgL/cf^^ (ZY + ZM) tl. 
^)Dg|§2 0 bi;iai;^$ix5o 

[0 0 7 3] J[)D®^2 0 bX-tt. $bi-S»fe-r-^5'Z 
C<O^I^:&P^$;h.. (ZYH-ZM+ZC) tlAO 

S^2 0 c h)m.^2 1 blctU;^^;^.^), 
[00 7 4] it«S2 1 bXfi. ffi:6t£ {ZY + ZM + 
ZC) ^ZK(D<iS^^iteLT, ^<7?igm^fg-^CON 
T 1 tTiii;^1-5, i-^fb*,, {f-i-eONT 1 Ij:. 

- (8) 

(9). 

Tirje^ (2YH-ZM+ZC + ZK).;6Sit«S§2 1 aJ;:|±i^ 

[0 0 7 7] itgj§&2 1 adli. ^^1^. hht^^t>'^ 
i^>^tLfcgHlT;55A;^$iX. db;^® (ZYH-ZM+ZC 
+ ZK) i:T<0|li:«rlttS!LT, '?:Oig««rK31[ElK 2 
2, 2 3lc:m:^i-^, i-/cfbt>. r<0lte!Sg2 1 a<;?ffi 

• (1 0) 

- (1 1) 

CONT3i:Lrffi*1-6, f*fc>*>. fi^CONT3 
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XY + SM-fZC ^ IK 
lY+ZMH-SC+IK 

ZY + IM-flC ^ IK 
lY+IM+ICH-lK 
<Df^i flj «rffl;tf-r?)t>OT-fc^o 
[0^0 7 9] :i(Dm^. (1 3) c7)^#$r^y5:i-^# 

g SSiUJctt^ $ J: 5 *Pn^* 5 0 %«±o¥3S • 

lY+IM+IC ^ IK 
lY+IM+IC+IK 

(Dm. foj «rai;^L. 

lY-hlM+IC ^ IK 
2Y+IM+IC+IK 

rij i:mti'r^h<ox-h^o 
to 0 8 1] z(Dm'^. ^(15) <D^i^%:mti-rt^ 

y-(Om^^Xh 5 r ^ ;654qJf^X'^ 5. 
10 0 8 2] ^^^6lwOl>TlftP>g-r^>o 

(^-asiwgl 6 (C^i-^^SU 6 d5gEm$tLTV>-5, 
I0% 8 31 ^^$B6lC*i. SffiMStdJ^flS 5*^^3(0. fs 

■^CONTl. CONT2. C O N T 3 O 3 0(7)>fI-^;!iS 
A;t|■^i^^c •1E:H-^:'i^^?5^i•t^iLED,#.:l:T{£lSS3 0 a. 
3 O b , 3 0c (I A;^ ^f\.^f>.(OXiz\t^t^ 
r 1 J (D^cd;^LED K) 3 1a, 3 1 

b, 3 1 c^r^-^^T^iirec CCT\ &jSN(^*«i. = 
hC2-/t'/'?;^^/U±0||^^^Uri/>S/6^ LED 3 1 
a, 3 1b, 3 1 c0^i^^*i^^7:•«iIlJl;:^i. ^LED<7) 

;jj7— 33a, 33b, 3 3 c 19 f;j-tt ^tt. 
h<r>k.m\C^:^y-yi:3—^^1i>U^hi^. LED31a, 
3 1b. 3 1 cl::J: t) 7>'^^^t5^3;^ h^5^^$i^^c: 
^ ^ i- 5 J: 5 ( w /j^ o T I > ^ o 
[0 0 8 4] irflt>'h. ^^9S6Tli. fg-tCONT 
1. 2, 3ICJ;»9. ;^7-iiI^eE®ia51 T-eE^^^^nfc 

[0 0 8 5] tl^; wrT**lLEDg^C0f(|^i^it7c 

<. ff-i-CONTl, 2, Z\Z.]t\lX. P^y-yti-ZZ 
a, 3 3 b. 3 3 c(^:Xm^^:T^LTt«i:)^tl/\ 

loo 8 6] ftlc. =ie*-;j7r>v^ 7l;:ol^TKPJ•r 



(u) 

< T 



4#rjfl¥8-2 4 10 19 



20 

(1 2) 



^ T ••■ (1 3) 

[0 0 8 0] ^mmm 3T'lt. -(f-^CONT 1 *g^S 
^«GL^ct.(7)^lte^SS2 1 a*^CD(OttJ;^»<g-^^(^gilsa 

*10 /£h>t,, ^S-?'C0NT2»1. 
^ T - (1 4) 

< T -(IS) 

10 0 8 7] (^7(1=1 7<^^f|^^7j^LTl> 
5e S^ii^ai^S^^f^c^^f-^CONTl, 2, 3fl. 
Uv^>^^4 0tCA:^^iX'5o 
20 [0 0 8 8] :L(0\y\yy.^ AOrX. ID 8 Ic^l-J: 5 3 
t's^ h«^T% jf-^CONT 1, 2, 3 ;!>s;tix^*^t±tt 
^yV. ^{tyfyV. T&\^yV\zp\r>^xhf<.X\^^ 
• 5o {I^CONT3:65A:^^ix6i:s r4j 

\t^cor^T2t^xti^n^t. f!l;trf r2j 

rij t-mti^ixh. 

[0 0 8 9] i-'Jy^^ 4 0<D^t^{t.. ^liHtiTm^^t) 

^\zi]m^A w^xt^^tix-hm^in. mzfmn\^t 

30 LT#U^EEPROM4 2(r*&^^;h.6o :^fc-t<^Sg 

[00 901 ^^1-. i^:y^s iwoi^TlfeP^r 

X^mm\zM \.xm^'^m^J:h(DXh^, ' ^ v-^ 
8;6Siij«?g^g®*»lcifA$ixT^«$nfc^:#. g 
®5)5:i^(75gffiffigai^5;!)^e>(Om-^CONTl, 2, 3 

ji. ^-i3^v^z<owm\zn\i^\^xwi\^hMz.^=i'% 

5 0 Sr^h LT^-;^ 8 |::A^ i 5 T 
VN^), t/c. =^-;<;e^v^8<^S®lJ:*lS^5§5 l;6SR 
40 ttibttTl^^), 

[00 9 1] gll Ofl. '¥-;J7!>y^5'8 0m^WM9S<7) 

[0 0 9 2] 1110triol^T. ^=i-%h<^t^hXf}^f\. 
fdl-^CONTl, 2, ZKi:. ^:y^y:x,^7s%h2^ 
^M.-CCPU5 3lcA;^^Ftu-5o t^i:. ^-;!t; 8 
;651ij«?g^gil*<*:|i}fA^ixTg3g$h./hi:#, CO 
SS-^-SflSSOIi. m;^ttji5&m^^r«i3i. :¥-;(7[>>'i5'8 

[0 0 9 3] ^^y'^yz^^y^%^2yt^ U^Jl^^SSIl* 
50 {*:^CPU5 3i:<0>r:^^7*^;^^rH]-5tOT*>'5o 



(12) 

21 

[0094] CPU53(i. EEPROM5 SlC-rX'l:: 

i^^^i: tTOS^«IiS:llt/EE PROMS SlcStj^tf ; 
J:pli/<foTl^-5o PROM 5 4 {c^aslj^ft 

[0 0 9 5] PROMS 4JCI1, = f-;«7 V^S (Olft 
[0 0 9 6] rrX'll^-;^!^:/^ SfimM^^fc 

I 0 0 9 7 J, ^ 1 1 ^ <^^§^l;i«/5 7/W;i!7 7-fE» 
[0 0 9 8] ^c^0(;::foi>T. ik^^i^ t (O^^tf^i 20 

[0 0 9 9] «3t*K7ix3 0 »mSt3 

0 2., mi^it^S 0 9. m2m^^3 1 0. m3^^ 
S&3 1 1. ^4m«S3 1 2. iJ'!;^n:x^^^®§g3 

10 1 0 o]^m^3 0 2 tmim.it^3 o Qt<Dm\^ 

K) 3 4 5. 3 4 6^^b^?5U-i^*t:'— ix^^^fezKi) 
.=^'>^7-3 0 7. ro;3fyrf^/^^-3 0 7^igibi-. 30 
=r>'^-^ 3 0 8. />-:7^ 7-3 4 7. ;foJ:tJ^ 
u:^X (IiI;^LTl^/.fl^) . 5:7-3 04, 3 0 5d^P> 
/.f^ll3fe^3 0 3^5fc-5o 
[0101] S^^3 0 9-3 1 2*1. ^ix^*n4fe(7) 
h:^- .(S«?PJ) «cJ:!9i85feflsK7A3 0 l±o 

.'&^3 0 9ii"7if:/<$^,^2mtfeS&3 1 o*:iv'r>'. jg 
3m«S&3 1 Itt-raip, S4m««&3 1 

[0 1 0 2] ^mS3 0 2|;iJ:»j^(^S®Sr~itlc^m 40 
^ix5t(ra!0E^^3 0 3(cJ:|9St3fe^:h,. t^m««;65 
fcm&^3 0 9-3 1 2lCj:!9m«^nfv^x ^¥K7 
«E^»m§§l 7 6Df^^lrJ:!9j(I|«^g^$fb^>„.^3t{*:K 

7i^3 0 i±io*e¥h^-ii. ^)>-=^:y^mmm 

3 1 s-c^m^Fix/tS. ^^fls^y— f 3 1 4i;:J:!9m 

*l^ix5c ffliKli. h 3 2 3<): t)*&jSftD- 

7 3 2 4-Cai?)ffi$tl. Ui^;^hP-7 3 2ST'-J.S 50 
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jllr^rt?LfcffiaiiK»tt>ix/J:5S«D-7 3 2 6:*6J:0^ 
B5«^ms§3 1 ecifsutru-:^;^ hD-7 3 2 sx-i^t? 
ix. 5a«^mSg3 1 6lc:J:!9te:^K7A3 l SidBJB 

[0 10 3] ^(0%^W&<r>X.b\'^. «3t«cK7A3 0 

3 2 7(;:J:!P; $s¥K7A3. 1 5^,^b^g|$tiJS3||-</L. 
b 3 2 8 , 3 2 9. 3 3 0 ^JflKc^ LT h U-f 3 

3 1ICgM$ttS, 

[0 10 4] X. Iill2Jl. r<D^P^{r«67/U;&7- 

[0105] 012+. igltl:*:ft:4 0 1 Jl. •?:^?:»P^a 
(C. -gfeSi^flsit LT(^^*fls:K7ix4 0 2Y. 402 
M. 4 0 2C..4.0 2BK^:5|^fT4^lilC/^5i:5lc:^:r 
D- (Y) . -^-^v^^ <M) .>-r> :(C) . Zf y vp 

(BK) <04feOft^fB«-r^)l5«S^M4 0 3Y. 4 0 
3M. 4 0 3C. 4 0 3BK;!i5|B^$;ftTI/>5o ^12^ 
gg4 0 3 Y. 4 0 3M. 4 0 3C. 4 0 3 BKfi. ^E: 

f\^^f\mKM^hti:^x\i'^^it\b. ^mz.wm.^f\.i>^ 

^D-(73fs^l^il3Y(;iou>ro;2^tftp^u.' f&c^fE^i^ 

M4 0 3M. 4 0 3C. 4 0 3BK(wOt^T<l^ lolCaS 

^„ ±fEf5^^m4 0 3 YI^.:^7tfJ^ K7i=s4 0 2y 
i:. ^ix\^%i)^^\^XW\^hrixm%WY'7 J^A^2-^ 1. 

4 0 4 Y^^-r^o. 11^?FM^^4 0 4 Y*l. ^mgH 
4 0 5Y. m3feS^E4p6Y. a^S^a4 0 7Y. y 
--:/iJ^^®4 0 8 Y. l^m3^M4 0 9Y^^^b/cf5o 

[0 10 6] ^3t. ±ie#fE^gM4 0 3Y. 4 0 3 

M. 4 0 3C. 4 0 3BK(7:»@E^fi:Mt^T::^ii. 
• tgi^^^i: LT(^ifi5¥ffiill-</Uh4 2 0 ;6S5i^^c;h.T:fc 
!9. «(rf5«S3t«sK7ix4 0 2Y. 4 0 2M. 4 0 2C. 
4 0 2 BKd^LT. ffi«^¥OG¥W4 1 O^rtRa^-T^) 

[0 10 7] Hir. «(rfSS3fef*:K7A4 0 2Y. 4 0 2 
M. 402C. 402 B K(::^i5]l--5ttgl;iil. e^f « 

i£-</w.h 4 2 o^©5^T*^sit^l&t \^x<D^w^m.A 2 

lY. 4 2 1M. 4 2 1 C. 4 2 1 BKd^gfi^^ixTio 
?). ±fBiS5tf*:K7i^4 0 2Y. 4 0 2M. 4 0 2C. 
4 0 2 BKl:r:fl^^$ixf::^feOh'^~^dS. h 
4 2 0(::J:oTiSi^^cix5tB¥»4 l 0±tcte¥^F*xS 
J:5l::*oTl^6« ±fEe¥tt-4 l oil, «&ttS4 2 2 
^5^^^ >'^^«lo-C«i£'</Uh 4 2 0±lr^i^ 

[0 10 8] ±SB*&|ft^4 2 211. 01 2tr:gKi-J:p 
ic. m;i7ir5/ h4 1 9^>f.g¥*i'4 1 0$r®t)tti-rf 
J'^r .yT'D — 74 2 3. wOfs/^7s/>^D-74 2 
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7*t4 2 4*5j:t;!rO)S!?n-7*t4 2 4 II J: !3 HftiS^ $ 

[0 10 9] ±SEUv?;^ hn--7J*4 2 5 *3 i t/MISfs 
f2|c K7ix4 0 2 Y. 4 0 2M. 4 0 2C> 4 0 2 BK<O 

1 Oh 10 ] ±S2«s^JSiS-</u h 4 2 0l;:J:5lte 
»tP~7^4 2 7. ioJ;t/S^iiahu-Y 4 2 8;6>«l»:SBIS: 

$tt. ±s5ig^e*«c4 0 1 (Df^&mzn. ^ts.»mm4 

03 Y. 40 3 M. 403C. 403BK. ^)^^ 4 2 

2 ^3 J: t;^<^mo3^@<7)Sj!)f^f iJW^fT 5 SOm 5 0 d^K: 
[0 1 1 n t;6^LT. I§!:^t>ii^S^i^A;^as*i6>;&7 

-mi^wMf)'-^^^titcm'^. ^=^Q- (Y) . -^ifv' 

(M) . i^r> (C) . y^ry^ (BK) (D^^^,mm 
®4 0 3Ys 4 0 3M. 4 0 3 C. 4 0 3 B K;&SM^<0 
^:^^x*W}i¥l^x^m^i^h*yJ^4 0 2y: 4 0 2 20 

M. 4 0 2C. 4 0 2BK±lZ^&(Dhi'-iki!)m&^ 
[0 112] i'/j:i:>ib. IE^g®4 0 SY^W^lt^ 

{zTim'ri> t t'hK^(ommi!)mm^m4 osy 

fciS^fei^ K7^4 0 2 Y±iC. ^Tfei^ll 4 0 6 Y i;iJ: 6 

'r-f}m^t^^tVXm.^^tiXm^i^VyJ:^4 0 2Y±Jr 30 

[0 113] t£:iS^ fik'&(OUmmm4 0 3M. 4 0 3 
C. 4 0 3BKI;i*5i^T^. !^m::VX hi—i^mm 

SSLT. h4 1 9 ^^b«5¥*flO;5SSt rj ffi^ 

te^**10;&>«5¥tfti£-</i- h 4 2 0±(;iiit)iit;h.So 

[0 114] m^mm^/\-h±\:im7h'ktiiiim^U4 

1 0(i. 5S«^I^^ LX(0^^m^-y 4 2 9lrJ: 

»ii^-<;^ h 4 2 0 \mm&^\^^Am^tifzikmxm^mm 40 

-</l'h4 2 0^7)*^Tlr»oTiftiS^?i^. -^-f. 

4 0 2 Y ^$a^gfi4 2 1 Y ^J^gTiittgri^^yi. h 4 2 0 
[0 115] c<D-Y3^o- h':^— ftfi;ftefil;:*3i^T«s 

^U4 1 Oll.^^fr K^ix4 0 2Y±0'l'3iD- 
-i&t&Ltzikmi^^^^t th\^. *s¥gS4 2 1YO 
ffi!i#lcJ:or. G¥3Sfi4 2 1 Y±oV3in-h:^-|fe 

?55^:f:«-10±li^¥^fix6. 

[0116] ±f2«53^3$S4 2 1 YJi> ^Satt*«-1- 50 
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5 ig:^: p - 7 J: o X^?l^ $ ix. ttE[iS-</u h 20CiS#];5^ 
^ia3t<*K7i^2YlC»lg;61)l:Hi-«L-Cl\-5W'^n- h 

1^(1. i»i^-=^/l-h4 0 2ioJ:t;?i|£¥«4 1 O^iiUXfiS 
K7ii4 0 2Y±0>raio- h-:^-*fe|;if^^L. 

^ ^ ^ $c ¥ ^ 6 t> O T 5 o 

[0 117] ±iEte¥g®4 2 1 Y»i. ^mmi^i:^'r 

5«5^D-7l-J:oX«^Six. »ill'<yuh20(OSi|iJA^ 

^i!S7ti*K7^2 Y(;:Sf^m6^l:if+^LXl>5-r3:n^ f> 

l^li. «HI'</l-h4 0 2*3<tt/«a¥*t4 1 O^iiUXiS 

^f$:K7i=<4 0 2 Y±(7)-r:^n- h-t--- ^IditffiL. ^ 
<0ll*^iS7fe«s: K 7 A 2 Y ;!>^ e> lOlr-f a: u - h 

[0 118] w(OJ:5J2:tX-Y3Lp- h•:^-*fe;65^5¥$ 

;Mfce¥MlOll. i5fel>X-7ifV<?^iS^g®4 0 SM: > 
T:^fE^g®4 0 3 C. 7'7:yiJ^fE^i^g4 0 3 BK(0 

[0 119] h^-mm^^tiitm^^4 1 0 

ii^5fei>x^¥^iii-</i'h4 2of)^hmm^tix^^mm 

4 2 6^tm^7^^^ti. ^mi^ttc:iy7-hi—i^(D^ 
^^mi)mi:>titi'^. mWc^-yM4 2 7<Sr^^LXg^m 

10 12 0] -j^. m^^^mm^titcB^m^^ji^ h 
4 2 011. ^(o-^i^^mmw^^ti^yi-h^ v-=^>i^m 

g4 3 lliJ:t)^@ h':^— ^m&'/i^iJ' y-^v^^;^,. 
IJkv>T-|^mD-7 4 3 0l;iJ:!9^®(^m&**^-^t-^ix 

[0121] ^it. h-r-mm^^titc^<o^ytw k 

7i^4 0 2Y. 4 0 2M. 4 0 2 C. 4 0 2 B KIl-iErO 
^^Ete^it^iX. iJ' y--::^:/i/gS4 0 8 Y.. 4 0 8 
M. 4 0 8C. 4 0 SBKlC^oX^S h:^-^*ft*&*5 
iJ^.y-^y^^ix, ^INT% l^m^E4 0 9Y. 4 09 
409C. 409 BK(O^My >:fxm^(Om{iLi!)*^ 
-m\:i^tiWt\.X. £^^\zjt>CXWXJ^^m3&m4 0 
5Y. 4 0 5M. 4 0 5C. 4 0 5 B K^^ibtO-iSODT" 

[0 12 2] &s±. mMLtcXo^m^(Dmi^i^^mwi 
{coi^^x. mi<om^mxh^^omf^iiQ!m\::^i^xm 

1 311^1-7 0-5^-^- K$r#fi8tXtt§gi-5o 
[0 12 3] ;*7-®«gESia51ICiSfl5;6S-fes/ h^^xr 

4<^Ui^;^^ 1 6 a ^1 6 d. ^IT/H! 8 UC^^ ^ 4 0 

h^nx. ^;h.e)0<*i$l-61i:;6s-r-<x roj 
Iw/jr^) (SI) c 

[0 12 4] ;&7-iij<fe^^Sl5l^-f3. fosmffi 
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[0 1 2 5] feas»$|52-e»l. 021^^1-^:71;:. « 2 

(O^T- ^ R . B^ 8 h<DT-^ t'^^iE^- c . 

•fct 5lra;2 0fe-r-^Y. M. C.:K«-.8 \^^y hOy" 
- ^ tiT . ;^ 7 -|ii«fE««P 3. i: tS^p^pacmSil 

4{rffi;t)^Fn'5 (S3) c . : ■ ♦ ^ <: " - - 

[0 1 2 6].;&^-iii«iE^a5 3Tli> mZO^^-^ 

-<^fB^!^S<*:{;:;^-7— 1 MM^^M^^-^ is 4 ) -o^: lo 

. [0 12 7] .-:^.:.rm^0nm^4\zmbtvtz,m2(o& 

M.; C,- K#8 l^iy h<??T'-r^ II. - H 4 
1-<t :ftD®S§l 5 a, • 1 5 b, . 1 5;c, 1 5 d l;iio 
V>T. -t^-^r'tL. Uv^^S^^J^.l 6 a ,/ 16 b . ; 16 c. 1 
6 d355(^«fLTI/>5tI^^K}g$iX. 6 a , . 1 6 

b.-:l6c, 1 6 dlrt&Jfirt^ne (S5) :.;, i . .] 
[0 1 2 8].:i^±(7)ibf^(i;i7^-lJ^e!^^l^^^ffl;^ 
$ ix e ti<<T L XllfT ^ ;t A 3 1^ 
^ Xoiitt 1 iij5>dS]ii<feK;^ffii 5 gS-cK;^^Si 19 »T-r 

"f-^K^ G. b#8 b''> Kx-i?IC^LTi^Tt^;^x 
iXt/S 3-;^7^s/:??!S 5 0^!i31;6S|lfirSix5 (S6) , 

,[0129] ^^\m^t'^tiy-wmwM^\'<^mm 

7) e , 

10 13 0] g^M^ffl^ 5 T'liia 5 K-Lfh-t^ b l-v 
-gfex-^SY. XM. 2C<^1Ed5;tlDgS§2 0 a, 2 0 
b. 2 0 cliiJ: !9lii2fe;[)D^^ix. ^(DS^S;^^ UT.' (S 
Y-hSM+SC) Ofii:2:K(7?fi(D:^^/><|rtt;fe6^2 1 b 30 
TJtKU "^fc (SY + SM-f 2CH-£K) (OfilirlSM 
Ti:^it|S?6^2 1 aTit^L> -tn^<?:>ig:^^l^lllEl^ 
2 2, 2 3Xffl?llL. ff-^CONT 1 , 2, 3 

i^fg^oasy^l::. -fl-^CONTi, 2, ^3(7?ffi;^ifi 
^^■fi:. i^%mh<o^^ »:(0 3^pglrEgii$tt6c 

[0 13 1] A) .^y iJ'nll^tfc:ll^^^5{i^/.fV\^y 
jJ'Dl-jfii/^mfSCQS'&li. (ZYH-ZM+DC) < 
ZK CONTl = l. CONT2 = 0. CO 

N.T3 = 0T'fc-5o 
_ [0 1 3 2] B) ^^\^^%ttt'^%t^W^(0*)^fl\s^%^ 40 
-^iS0?i?±fls:<7?;<;7-I^fl5<^S'&»is (ZY+ZM+Z 
C) ^ ZK ; ^^O (ZY+ZM+ZC) < Th 
/jrt). CONT1=0. CONT2=l. CONT3 = 
0T*?'5, 

[0 13 3] C) felgtfe«®«t#t^e^?SiijO»/jJ7 
/V;<7^-iKffi^^4a^fl. (ZY+ZM+ZC) ^ Z 
K (ZY + ZM+ZC) ^ T^/j^t). CON 

T1 = 0. CONT2 = 0. CONT3 = lT-*)'5o 

lO 1 3 4] II-^CONTl, 2, 3li> gffl«i[Stffiai 
5*^^. E^L^iV^^— t^•^C0^^^hP— /Uz-^^-z^il- 50 



$tt6 (S8)., 

[0 1 3 5],$r.:^:T^$I56;c. ^I-^CONTl, 2. 
3 i^Kt^ $ i 1?1 6 ll^-r. J; 9 I- L E D^^^TIhISI 3 

0 a:, 3 0b, aO cTi^igEb^tt. <I-^CONTl. ' 
2, 3lI-t^X^*iX^lS.UfcLE.D 3 1 a , 3 l b. ' 3 1 

VyjySiy- ; 4<$J .(0,7.-</l<3 3 a. \ 
2.f&J. <0.7'</W3 3 b. ^^J.'t^n :.S2pj .(07-</U3 

3 c ;5i5|£^DtlT4o IP . ±15(75 OiO^'&lC 

• y :>4iSs^(Dy^/U3 3 'a ;65f:J' L E D 3 1 

B) (T^ig-g-l;: r^ia^7-: 2<gj (Dy^Ji^3 3 hf)^H 
$tU^LED3 l.'.b*?. A) .(D^^\Z. \%J^xi :g 
IpJ CO 7 -</U 3 3c ^ Mz. L E D 3a c t^^^ L, 

. -f-'lr^LT^^-r-S (S 9)„ 

[0 13 6] =3 f-;^7,!»^;7X«i. m^CONTl. 
2, 3;6SUv?;?^^4 0tCA;^$tt. ±fBA) . B) . 

c) i;i^jS-r63^^«i:,4.;:2. i;65fchi:^$^tL5oi 

fflfflli*D§:§§4 lJ;i,.t t):;. EE PIilOM4 ^KL-frt^XZ,^ 

• fT$ix/diI^'^ll^1^^^ix6c ^/t...::(DEE PROM 

4 2X^J^i^^^xfc1iI(i. f^^^i^%^;6^^^-i^:(;:^^LT 
^ffi^sf^^Sr.iS*1-5|5¥J:i^^^e^^^4. 3 llj: 
6J:^)lw/^oTl^6 (S 1 0).o? .'-i : : •• ■ 

.[0 1 3 7] — 8X(j:. RROM8 2 

2 l;:l5li $ ixfc:7^ n 7 Alii o T .v'iffi^^ 
^J'-^cc^fJ^^SS 2^:ft^LTSffiffiS[f±iS*^t,o<5#C 

ONT 1, 2, 3;65CPU5 3 t;:^ t) i^^;^. , -^(^ffi^i^ 

E E P R OM 5 5 lll^lwg^iZi^iXX V^^>^i[i;l;t)Dg ^ix 
fc^. Wt)^EEPROM5 5t::»i^^tt^>« 

*ft$ttfc1t^5^^l§5 i.l;i^^$tt6 (s 1 1) o 

[0 1 3 8].£Jl±lcai-<fcS2S«^!l(^^(03fe©^i&JBiL 

S^M^JI^L. T)g^#X;5i-f3ii]^^^P^^^$ii:5r i: 

v^x. i^T(0^ 2-^3 (0|liS«x-aigi-5o 
[0 13 9] ^^,.^2<n%m\h tx. li^j^^gM 
(T^ibf^^Slcoi^xE 1 4li:^-r>'D-^-^:-- 
LXtt5^i-«>, /jj*D\ 01 3iI^-SP^>^«l|S]-??#Sr 

f^L. ^?:^6^Fi55)^iroi,>xo;^gftp^-r^,, -r/jrbt,, ei-. 

1 3(757.rs^yS4d5HiJB^$n. ;^xs/ys 9ir>^Tjy 
ys 1 0<oto31(^PB^|c. ai 40;^x s/>^S 2 p-^^r 

[0140] Ell3<DSl (0|llfe«?!lXll. 13 7-i®ftIE 
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^U3X'0)^m (S4) fflSfer-^XY. IM. 

M. IKCOmm^'^i^TL (S6. S7) . gfflffi 

t'^nm^tl (S8) . ri:^hD-;U/N'^/U±O^^Sl5 6 
T'^.^{I^r^1-LED?&^^,iT (S9) LfcS. 

^(Dim^ (s 2 0) icfas$tt5 (s 2 1) 

[ 0' 1 4 1] znizX^. t'-tii;ti(^ifef^(::A 10 

[0 14 2] r(7?B#, ^y-mHit^^USl^. m2CO^ 
ROM) ^r^tt^^^^. ;^r5^:/S3-CS2(Ofe-r 

u 3 ir-c 1 mmii^<o^ 2 (D^y"-^ ^sffl-r ^) t 

50 20 
[0 14 31 •?:Oj:p/j:SS^I&ll&^»Sl5 2l;i ' 

51 ^ titz,m 2 (Dfex - ;?7 7 -IS^fE^^ 3 icillff $ 

n>'i^;^xs/7's 2 1 -e. ;^7 7-^®^SE^lH5 3T•^^- k=3 
' [o.a 4 4] ^^t^n2\:imi<o^y-^ii. 

^$lS2(;itb;^.$;n.fc^#lw. #.^^a2T-*i. 1 11®:^ 30 

nr. ;3&7-lj«fB»95 3(ci^{I$n. ;^xyr^S2i 

T\ ;^ 7 -iii«IE^Sl5 3 Tv>- K=' t:'-;&s^ff T't 5o 
[0 14 5] mi ^fex-^Og©^©^fe^ma5 2.IC 
Ktt^)^^^. «iiai(7?m2COfe7"-<5'(?)SS^a^felE 
»as 2 fo I 7 - iii«SE»SU Z\zWtnz>^^t^\t 
Wt^-r^b. mi(D^y-9\^m2U^^y'-^ X^■h'f- 
[0 14 6] t5^LfcJ:plc, ®l (^fex-^*)6VM:3: 
« 2 t^fer-^ SrSffll-S^a^Ktt -5 t t^X^ /jrt ^ 

[0 14 7] *tw. f[3lr^l6«^!l^LT. 
^iiD*?. El 4c75;^r5/7'S 2 l;Ji5;^r -yT'S 3 O--;^ 50 
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r ryT'S 3 2(03JitSlcitboXl^'5o 
[0 1 4 8 J ;^7':y7'S 2 OX-3 f-ilfl^fe:^-(0}fT;!f5 

^tltzm^^WiM^X^lO^y-^^^t^l. {S3 

0) \ feS»«l5 2-eSg2(Ofe'r-^iC^»LT (S3 

1) . ^0S2 0fex-^$r^<i:l;i;?7 7-iij{^IE»a3 
Xy^-V^\f-^nrt'ti>Zt\^fii> (S3 2) , 

[0 14 9] ^SWld, ;xx.y:/S i->^7^ 

y^s 9cosffiii:gaiB#t^ufi^^;^»!? (S2) 

T\ ;<7 7-ii)*lfe«a5 3•C^^-K3t'-0||^T*^BIleT• 

[0 15 0] j^X±COi5l-S3<73^i£^!lO|feP^{r*5l^ 
amtl, ±|BA) . B) . O.IC^L. K 2. 

*R:^ SrS-< 5 J: 5 tw L T t J: I \ 

[0 15 1] tiy-m^^mm^t lt, 

'b^6jt^^^$r4jm^^o4ii7'nir><. 

;5^1S;t$i:%x.f3ix. ^ utr^LTiSI®;!7 7-X2 
:7/U;i7^-Xl O^^R^t. h (ffl 

tulEA) to^-a- 

^^a b-ffe«j'^gj|c = a + 4 b + c 

StllSB) 

a 4 b 2c = aH-4b + 2 

c 

^lEC) <om% 

^ffta h-^^Psm^mi 0c = a+ 4b + 

10c 

[0 15 2] -15. «F(l;t(i. :^y-mm^^UZt\. 
U^O(^ifS^fls-e4tEl(5Tv?77--li««r^#-5a^¥ 

<x =B^oT. S;*:1S:^=»;^ h mm ^=eji7u/:^y 

MI2A) *7?»# 

a +a3t#:«iE b +fetr?g»fi: c = a + b + c 
SUfBB) 

ffijft a +«3t(4^^?? 4 b +feWB»fi 2 c = a + 4 b + 2 

c 

fltflEC) 

ffilK a 4 b 10c = a+ 4b + 

10c 
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(0 15 3] ^(7)J:9/jr»fflR9:;E;^ft^K:5ef 
T-*5 # . C P U 5 3 1:: J: mS^-rm^ g \ 

[0 15 4] ^M.(D^i--w>^ommm<oim 

Hli3l/>T. t^ftD°pgffia4 T^iOS:^ 1 5 a - 1 5 d irA 

gl 5 a-l S6\'CKti^fl1tm2(Of-^%:±mmt 
^-f. nil^^OA;^<b LTl/n^crB1?|l^T^^^Uv^ 
1 6 a- 1:6 d (Otli;^<Sr riffif-T^ ^ fCjKttWlwIi 

[0 15 5] ^4o^jsfi^iroi^x;K?g*r'5; ii 
1 6 m 4 \:im^m\zt^f}^i>m^m^mm(Dm^^m. 20 

^4 0\H^t>^X\f^i>o 

[0 15 6] 01 6l;lio^/^T. :iijy-mikAt)^>^- 
-7 4 1 4 2;6^f3^«9. ^y-F.AX^l^ 

X\ ^^(7)S^^S^^fTofcm. mit^'^V 4 2\ZW 30 

[0 15 7] ;::(D;«7 7— Sj^'t-^ji. ytozm&RG 

^mzm<>x»mm7fi^noitib(7y2m(Dmmiij:mT- 

[0 15 8] fea»a52«. :fyy'-m^Xti^>^y:^ 

m. y ^^UTM2 0"fe"'7'=-:^'Y7 m; C. Klilfe 40 
3jm^^;^77-|l^y'-^l;:g#^xT-^ h y ^>^^|{CA 

[0 15 9] Sk±. ttWLyhJ:5»r. ±I5SR1^»40 
7-Iilfi^IS®oX^l(^fex-i?R. G. BSrHi^ 



it*M¥8- 2 4 10 19 

30 

^^mPS(oX^^§L^'^m\.xm%^y-^ bLxmt^ 

1:2:4) l::t«oT»ffiffi«:^ai LT. ^7]^aS6l;:^ 
^7. ^-;&i7^^^8T-||gUX..^OSgffi:|rIElgL 

TSW^nyb^lE^^cor^gS (»*.^) = llJSi:TSffi 

[0 16 0] £4T. .*^PJtO»5(0|im«lwOV>Tlll® 

[0 16 1] 01 811. %^<omMm\Z.m^:i^^^^(0± 

y-:^^X-r^:^y-:^ ;^.y^Xh^ . mMttl^:^,y 

yV) > G (i/y~^^) . B (://u-) <7?)t;(D3I^fe|;i 
iSCfcm^ft^Cl^^L. #i®^^lc#^:8 t's. V<Oy 

^i^^/vy"-^. mi<r>^y'-^.t\.xmti'i'^, &m 

&y-^^s >=^<^3J[IfeTfc-5Y (-<Jip-) , M 
(•^if^-^) . C ('>TV)'*5j:t;. K (>^7yi5^) O 
^2C0^y=-^ YMCK^S t'-/ 

S2(D^'r-i5'-YMCK^8 t> h Or -i?^ Iw/S Cfc^ 
^0YMCK^7)fe«^ffi^^rf^^^^i:-C^^- f-fcii;^ 
•t6o -::^x ^2 0fer-^$'YMCK^8 t':y ht^r- 
^ lir^fto^pg£ija54 -^^;6^ix. .;^7 7 - ji^ l mm^om 

i:Tft^ffi[^jgl?)±tfTfT<o ^-;i7!>:/^8ll3SSlc 

[0 16 2] ^tz. mf^^oUa^4t)^h(Dim^^(om 



(17) 



8-241019 



31 



32 



10 16 3] X. 51^1^-5/ h6 1*1. 3&fflM^ajSf|5 5 

I c I = I All A12 A13 I X I R I 
I m I = I A21 A22 A23 | X | G | 
I y I = I A31 A32 A33 | X | B | 
f)^i^t>tii>, @2iir<o (16) ^l::ffi^-rs(El5S«^ ^d. lie 

Oa. 10 b. 1 0 cirA;^$^^^ ^iSAlK A12, A 

nu^t^cy"-^ ti^xmti^ti^o mm\zmn^iim 

K=MI N (y. m. c) 
MIN:g/J><fi^#6Bi&SS 

Y=y-K 
M = m-K 

J^- C=c-K 

OJ:dlw'^iMT'^6„ IE]3(l_Lxt (17) icj:t/ (1 

• P=MI N (c. m) 
bfi^o iteSl 2btrr^7?PT^->$^^y■r- 

^^A;^t. ^Oj^^<7:)^iJ^fg-^:JoJ;t;^P7'-i?^ yr' 
-^^"tu^ ^ 23 2\Z.Kti'ti>CtX±,^ (18) 

[0 16 8] Hir. yf-^bKf-'^^WL^miAa 

hfli>. mm^mf-^ t Ky'-^f)^hm9-^ 1 4 b 

[0 16 9] r^fifDSfflSi54 lwOl^Tlil4 



[0 16 4] ife-f. felCmaS2|COl^T?¥«BlcK0J■f- 
[0 16 5] OS^E^^f^^^b 



(1 6) 

1 0 f\ZA:f3^tlfzRGBy'-^\zX^M 
2\bt^hmf-^t*K ^g^lOg, lOh, 1 
0 i \ZXti^Mz,KQBy'-^\ZXr)mn^\ 1 it^h 

[0 16 6] :^y-m^m^<r>mz\^^i^(o^m 

m^mm'^:itt^^^X\^ Tm^^VOK (under Co 
lor Removal ) ^^^iptb^o 
[0 16 7] 

(1 7) 



(1 8) 

J:i9A:^3i<- V(r>7''-^ (^'J;t<ic ;6vh$tmilA>:j^ 
-ho) ^^^Lxaj:^i--5o r(73ffi;t;ig^P7'-i$' 

(1 9) 

♦ 1 % 2.(OmiltmzXti^itl. tm^flXU'jTs^ 1 6 

mm 1 7 -mm i ®® ^i^^^ t? ^^^^-r^^iwif d 

^yr*n. liiiffi5>oilife<OY^-^SraSt. ;«7 7 

f^^TM^ ZC. ZK*K -?:ttmL^v?;^^l 6 b. 1 
6 c. 1 6 dt^hmtJ^tl^o 
[0 17 0] :^y-miktd.BmK :^y-mik^AS-^ 
4 0 0 d p i f—r-S t tX. S;*C(0 

t'- Infill 



8X 2 9 7X4 2 0X (4 0 0/2 5. 4)**2 = 2. 5 X 1 0**8 



X^^^d^ibs U'>^:^^5' 1 6 a , 16 b. 16 c. 16d 
ll«->er 2 8 fj' K-eJ£!95*K ADSSSl 5 a, 15 b. 
15 c, 1 5 d^OA^x— t^lr^H^ir-fr-f. ni®* 
^c^A:^^: fti/nl;iPo^5lt>-ct. ^i^;^^i6b. 

16c, I 6 diDmtiiniSir^ZtX. mn^\Z\t^ 
[0 17 1] SEl^-C. »ffltlSffl95 5lroi/>TSl 9 4: 



50 



m^x^m\z^mi-^o 

[0 17 2] tffifigtiiajjm. mnshnmm^h<Dj: 
2Moffitt*D®S5 0 i \zxt)^ii. ^m^Mzmt^m 

(2Y+IM) ll5ICZCO«lt*lraDSS5.0 2l;iA 

ti^tixtm^ti. (ZY+zM+zc) <omt^iati$ 

tii>o wCOU^ffi (ZY+ZM+ZC) JiZKOtIi:* 



(18) 
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33 



34 



liitKStS 1 2lcA;^$tt^>o ^fblw. iKii. Ites§ 
5 1 3l;:L#i/MST2i:i:t,liA;^*ixSo ^wT\ T 

{f-^CONTO ; 

SY+ZM+IC < 2K r-fet). 
IK ^ T2 OB# ttl*0 

ZK < T2 (0P# 

tfl^o O^t). CONT 0*^15*1-5^(1. 

i/^^'&Tfc^o ftii. r:^Kifi^5 2 3(^ffi:/3fg-gr lo 

CONT 1 II. 
<f-§-CONTl : 

SY+ZM + XC < SK X-h^. 

SK ^ T2 aa^i 

[0 17 3]-:^.. (lY+ZM+ZC) ^£K(^ffll 
;!jDgS5 0 3(CA;tl$ix. ^mmU (SYH-IM+I 

C + 2K) ofidstB:^*tL. ltes§5 1 il;:A:^$ix 

5p tbiR^s 1 i(7)t>5t>^ocoA;^1il(l. -^^J^IS:^^ 20 

ZY+IM+ZC + SK ^ T (0B# ttl:^0 
lY-l-ZM+SC + LK < T <0^ mtil 

roite^s 1 Komtiit-^tt^^m^ i 2(Dtii:^fI-^ 

5 2 1 \-LXti^tl^c t*^oXAND^^5 2 1 (DfctS;tl^i 
fl-^CONT 3 : 

SY+ZM+LC ^ 2K T-fcl9. 30 
IY+ZMH-ZC+2K < T ffi:;^) 0 

SY+ZM+SC + ZK ^ T ffl^l 
5E(w, ttiK§§6.1 2(Dtlj;tift#(0!^S>^^$5^-^fdI# 
i:lte§l5 1 KD^tim^nAnvmi-^ 2 21c:A;^$ 

ff-§'CONT2 : 

ZY + ZM+ZC ^ ZK -C*?!?. d^O 

ZY+ZM+ZC-HZK ^ T <0^ |±1^0 

ZY+ZM4-ZC + ZK > T ONf 1 

$i55;&^e>x C0NT3. CONT2. CONTl. CO 
NT 0(0 4 ooft •#d5A;^$tt'5o -^i^•?:'i^<0^i-g-llL 
ED,fefl*[H]SS3 Oa. 30 b. 30 c. 30dlwA;^$ 

tis ^ti^ix<r>xp\n^i^ 1 <r>n<r>h^ L E D 3 l a . 3 
lb, 31c. 3 0 dSr^SiT^^-S, i6iSlN(7)*ffl!lll. 

hD-;U/N';^^/i'±0^:^$r;^LTV^^>;6^ LED 3 
la. 31b. 31c. 3 1 dtO^glilllia^f^jtWSrR] 50 



iSyL;t;^r 5^:^-3 3 a . 33b. 33c, 33d;ii5|i 

10174] /.^^D, crT-(lLED^^(75t?jJ^2^lt7c 

<. <f#CONT3. .CONT2. CONTl. CON 
TOl;:rt?CTx 3 3 a . 3 3 b, '3 3 c. 3 

3 dO:S:m^^/T^LT.t«i9/^l\ 
10 17 5] ftlC. =itf-;^i7Vi$' 7^::o^/^Tal^1- 
5o 0 2 111=1 f-;^7e7>'<$^ 7(0^^$:^ LTl>6o g 
fflffl[Sfm«f&5*^e)<OjI-§-CONT3. CONT 2. CO 
NTl. CONT Oil. X^'yTs^ A.^\L7^f\.h^h. 
<r)Vi/7.^\V^2 2lc^-rj:.p|r4 y^y h«jST% ff-^ 
CONT3. CONT2. CONTl. CONTO;55^ 

hJwfiJ*)^rJbixT*3t). -(S^CONTSdSAJ^^n^^ 
^ai:^/^>UlC. CONT2fct2;5K CONTl/f^l 
*K CONTOfc'i: 0d5^nmffl;^/$;h.5o ^<0^ti 
«^»«ttX^m$5l«)l;iS»13J|6/jjEEPROM4 2**^ 

es;^/ii^ttfdl-^^^icADS[§§4 iicA;^^^xr;(}p^$ 

«rfc/j^aSffl^ tT^U^EEPROM4 2lCtt'iirt$ 

tt5o ^^-toa3¥ffill*KS^^S§4 3li:A:^$tt. .-t 

[0176] jgEv>x. 8 (cov>T|ftP^i- 

5c ^'.^^tJ' 8*1 1 C;«7- Y(r>WMX^'^m.\z.'^\. 

xmn.'^mtfi^x\^^^. msci^i^^TTti-, .^^11^ 

tt}l?li57i)^^cD'(i-^CONT 3.. CONT 2. CONT 
1. CONT0(l$Sg^$ii5 0. ^:<^~y^>f >^^5 2 
^:ft^LTCPU5 3lcA;^$ix6, ^fe::oig^gi55 0 
llIij^?fMi^g 1 o*^ib^-;^[^7>^ 8-»com;^^i^ffi 

S.'^xt>^i3iTV>-5o CPU5 311. EEPROM4 2?!)^ 

e) SE;?^ait^i0asfiit-. ^o<s-^cont3. con 

T2. CONTl. (:ONT0lc:rt?Cfc;!lD©iS^;[]D;t. 

f^H/^Sg^i[^^^/EE PROMS stcS^iiCf, sir 
PROM5 4IC^>!)S^»$tiyS:^N'^-VOtf;5>t,. frt 

)V(om.7v^^ 5 1 iw^^f 5o ^-ti ip>^s o^taii. 

01 0<oj:e>J:i. ^'^S'^-i^80^®l::fiS^as5 0:feJ: 
Xfm^^^S l;55^ttiUTl>-5o 
[0 17 7] /j^^b\ ^rTlll;M^^fc?fcV>«ig^Lyh 

f) K ^-:^i^:y^}^\:imm.^miXtB:<. JElcnf- 

[0 17 8] X. 03 311. *«l^cO-|ltfe«?jlC«5il 

T$ffl<0^^«P6 m\)^W^(DX\itfj:<^ :^y- 
U^BSSa 3 3 > h a -/U/<;|;/u i o 1 

(LIQUID CRYSTAL DISPLAY) 10 2 (O^Ltt^O^—^ 



(19) 
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10 17 9] :3 h n-zl^/N'^/P lOHt. -Vit L 
-C. y>'*/mffl<^CPU 1 1 0. PROMl 1 K 
hTU^f 109\ I /Fy<y'77 I 0 8. RAMIO 
7, LCD=«y h C3 — 7 K7-r^n 0 6. LCDIO 
2. vLED K^^^-^l 0 5. LED 1 0 4. ^-:^-f 3/ 

[0 1 8 0) Ctbb^^fil^J-J: t). ^^u-^?';^^^?'^/^^ 
/^•^^/Vl0 2. ^y^^l 0 S^mzX^^^fiTjk 

[0 18 1] X. HI-. ^mm1^mu5^^h(D^mm^^ 

UllO^iiCX^ LCD 1 0 2lI^^$tv^o 
I0l8 2]»:t:i. 0 2 3lC^i-aift«!f3lW9l^Ol^T 

OlCOmtimtm^. EE PROMT^f^^tL^>it$&^ 
9 1 Olwi|Xj^$tt6o ±m^U^ AO\t. ±h\.X 
-7 ^ p =1 > t* =L - ^ t ^ iZ2 tJi J: I) ffi ^ ^ fi. 

%W-df/'^])SZO\'X. ##^;t^|gfOEEPROM 

±%WU9 4 Oii^y'x^^yJx^^^]} 9 5 30 

i/^i^T'^y 9 2 0. j|^f+X-^>^y 9 3 0. i6j:t>' 
t^-r-^g 0 Kis ^ix-^riXT"-^^^;^ 9 5 OlictoX. 
^$lJ«^Sf|59 4 Oig^3^$^^Tl^^>, ^KD'f-^^^ 
y^\tm\t=^=^y V 1 0 8 t t)1g)^^ixTV>5c 

[01831 024 IC^-fjUf Ji::! 3/ h 6 1 l-OlVxUfc 
l^-rSo 3ifS3L:=i3/ h 6 1 t03ifg$lJ»SP 1 0 8 1 14. ft 

-^/<7^9b0^^\.Xy''-'$f<O^^^it. iSXmm\t 40 

^<o3isfi!55ifTi5;h.^>o t^tzmtprnm 0 8 1 fi. a 

h 6 1 ^^y 9 3 0. *5j:t/^5'W'-^9 0 111. 
^ix^*^xx->^<^9 5 0l::ioT. ±$(l^«i^9 4 0 t 

\o%±\^mk^fix\i^i>. 

[0184] 024 ll^t-iift^:^ h 6 1 ICOl^rK 

p>^-r5o ini^^^^' h 6 1 (om\tumn \ o 8 1 ft 
-^$'/<;^9 5 oi^:;^Lrx-^oill§:^B. it6^mm\t 

^<o^^^\tii^rft>fih. ^fdiiHSaWSiil 0 8 111. ii 50 
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jf^^v, h 6 1 (O^a^^^-^ 1 0 8 2. 

u-i^ 1 0 8 3. isxxfmtm^^y^-y 7s i o 8 

0 84(c:*4. ^mSeaSl 0 8 5;i5^ia$ixTV^6o S« 
I^Sgl 0 8 ii{Sffl^:^^-7a:><;^ 1 O S 
5^^ixT< 5#S7-^^^(75{li(7)fS$g^giSlCigUfc 

<;:t*oXmy^Slil 0 8 6^^tX§*t]feofcr-^5'^ 
«3)|LT. iift-f ^^^-731-7.1 0 84^^LTiifg 
$W^i 0 8 1 l;:3llt±J1-6t^60X$>5o -rx. m%m 
Siil 0 8 6l4. lElj^^mif&iiI£l;:i^^t-6^'8't. "7- 

8 214. iKi^ymi 0 8 1 

fl#4rtf5l5*>. iiflfflcOB^tfSfg^;^^^^^^. -try 

mmmmu i o s i Kr-> ^sst u . 

p^FS-r 6 iS^-r - T ^ ^ ^ 7 - y IwS^ t 

1 0 8 A\zmti'rhi^(OXh 

[ 0 1 8 5 ] m 2 5 \Z7j<^nnmm 6 2 {roi>TaP^i- 

6o n^i^M6 2 ^^mu^. tmm^-i 092. 

S^l^^l 0 9 3. ioJil/^Hi^l 1 0 9 4 dJ: 
^nXV^^o S^tlP^l 0 9 3(4. %m%l 0 9 2^:^ 
LX^^Sj^e 3^^b^tt^o?t-r->5'^. fiJ^i^^®! 
0 94-i^::;M.X. m^\tCKT7^y^'yi^^f^}f<o 

^:^ggl 0 9 4-2JC^.T^Lfct). T^y >'i5^/.eif(DBl 
iBiJgill 0 9 4-3ICj:t)^»JLfc!9. fc5l>l47ns/ 
f-7-<;^^J'/jr^t^lSlti^Ml 0 9 4-4l;:!Eig^i^:fc 
^'t^-\:^(OXhh. -^tL. ^31^^1 0 9 414. ^-tK 
-K/jr^OA;^Silil 0 9 4-5$:{i;tX*3!?. 
^^g®6 2^ij;Ji>^>ii{f3:-5, h6 WZl^X.X^mf- 

[0 18 61 $x. &.±<DmfSLt^hi^^mm^&^m.(r> 

S)f^^0 2 6 ^ffiv>xKiqi-^.o 
[ 0 1 8 7 1 7 -IMfeSEi^^S 5 95 1 lw®fS;6s-fe yV^ 
tixm7r^\.fii\i^W^mi^:^-< y^f-trnT^fihts 04 
OUv^;^>?16a, 16 b, 16 c, 16d.XT/0 2 
2 69U'v^;^>5'4 O^ei^^yir-/ h3?ixX^h.e><^Sfids-r'< 
XO\Zfl^ (S 5 1) o 

[0 18 8] ?fe(::^7-iii«Ki^®il3a5i*^^. 
ttiij^(0RGB«-8 t:':y h (7?7 ^ i^^/>7-t5' ^^fe^ft 
952ICA;^$*16 (S5 2) , -6.^^^2X14. 021:1 

7^-8 b-^/ i>(^x-^l;:^^$ii. j^i^x0 3|c^-rj: 
5I-ymck*8 e-y h<^x-:^ir^tft^=ixx. ;&7- 



(20) ^mW-S~2 4 10 19 
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3) o 6) o 

[0 18 9] ;i7^-iij^|E^^3li3^^ix/cYMCK^ [0 19 1] mi^im^tmik^^^^Wi^mMX'IS.:^!^*) 

5i^^m^i'i>y''-^tfj:^ (S54) , ^^^b^pS <om'^^mm^m^^m:f3^ti^ (ss?) , s^ms 

tt3Sfli4irme)*tfcYMCK#8f 2/ h(Or-i^*i. |gl4 m&X'imi BiZir^-tX o.lzZY . £M. 2 C (Oti:;&S3!lD 

Iw^-rj: ^iwL^v^^iJ' 1 6 a, .1 6 b. 1 6 c, 1 6 d g|§5 0 1\ 5 0 2 II J; I9 HH^^D® ^ tb. (£Y + 

t;i^x.e>tLTl^6fflr^nmAoa^l§l 5 a. 15 b, ZM+IC) ^ I Ki^m<^::^/J>:$rit^§§ 5 1 2X'it 

15 c, 1 5 ddJiO YMCKcO«rfc/jr|i^5;f)P;t^tu. i^tz (XY+ZM+SC) Offi t L t V^«T i: ^rlt 
Ui;;^^4 6a, 16 b, 16 c, 1 6 6\Zt^m^tti> 10— 11 Vit-<^ ^(D^^^t^mm^ 6 2 I , S 2 2 

(S55)o tli;^ig-?-CONT0. CONT 1. CONT 

[0 19 0] &.±<Dmmt:^y-m^m^j&ir)^ifi^b 2. cor^rsi:iMLxm^^mt}-t^, 'tom^'t 

(ZY+ZM+ZC) ^ ZK ;5i^o ' ZK ^ T2 

^CONT0=l. CONT1 = 0. CONT2 = 0. CONT3 = 0 

■ (ZY + ZMH-ZC) ^ ZK ZK > T2 

^CONT0 = 0. CONTl = l. CONT2 = 0. CONT3 = 0 

(ZY+ZMH-ZC) . > ZK 

^^o (ZY+ZM+ZC) ST 

-tCONT0 = 0. CONT.1 = 0. CONT2=l. CONT3 = 0 

(ZY+ZM+IC) > ZK 

^i^o (ZY+ZM+IC) > T 

-*CONT0=.0\ CONT1 = 0. CONT2 = 0v CONT3=l 

T'fc^c ^<7)CONT0: CONT 1. CONT2. C 7 ^ d : />J <7D7-</U3 3 d L E D 3 1 d d^^^iT 

ONT3c^{s^ll»ffi«i[gaj^5^^t5. ^ll^L/Jrl^rL- 30 L> U^^^Si 19 ^irf^M $i^T^^6mfi;65^i^-^:•i^^^ 

Jf^^mm(D[^mzi^m^titz'f-\i'Ps ' ;^yTi->p^iB t^^-^\zM\.xm7j^-t^ (ssg) , =if-;«75^y 

^#^0::»f-;«7!5^>^7. CONTO. CONTK CONT2. CO 

^mti^ti^ (s 5 8)^0 B) . c) . D) {-nps^'t^mmm4. 2. k o;d5ai 

[0192] ^T. ^?j^ai6lrCONT0. CONT ^^tl6o r (O^ffi«i;D0g§l 7 1 1 J: t) E E P R O 

1. CONT2. coy^r 3 X ^AB^t'^Ati^tii> ts M4 2\zi&fi^^;f^<o. ^n^x<DSmm:L±fk'^^ti. 

El2 0l^;^-rj:.p»rLED,'a^Tls]K3 0a,. 3 Ob, 3 l^m^i^itmi^^nm*&tfi^tl^, ^ft^ ;::<?5EEPRO 

Oc. 3 0 dtmSi^tl. CQ-NTO. CONTl. C M4 2(^11(1. f*- 1*^ • ^ ^ 

ONT2. coNT3(c-tti^'nM/j?tfcLED3 1 40 \:ii^Lx^mn^^m^i-^mm^Bm7r^^4 3\ZXr) 

a. 3 1b. 31c. 3 1 dOl>-ftt*^t>^o;dS;^.^T1- ?tlST# 6 (S60)o i7 >^ 8 Tit. P 

::<75LEDI$(^M(C(i fyy^i^^^i;?^ h^^j t ROMS 4\Z^m^tltzy^ti^yJ>.\z^^^x. «^a5 

S;«i^ixf::7-</^3 2. Rt/ ry^/i.;^?^- : 4fgj 07-< 0 i:^ >-^->'a:-f ;^^5.2 ^^hLrSfflM®£tl?f|5>6>^ 

yU3 3 a. rjliij^y — : 2fgj (^7^/1-3 3b. ^OCONTO. CONT1.CONT2, C0NT3(^ 

y^o:«lpj Oy^/^aSc. r^y^n : /Jsj (7)7 {S#;6SCPU5 3»r»i9i^*n. E E PR OM4.2 irgC 

^/W3 3 d;6SiA^^xT*5t). ±^tOA) r:7yw liS#>^*nTi>5{l(ciiD@$ ix^t^. IfU^EEPRO 

;^7-:4iSj <7)7-</V3 3 aCO^St^^LEDS 1 a;6S. M4 2 infeft^^tb^o t fc-?:C0fej|rt$ttfcffl;&S«^«5 

B) OS^lr rj®|ii:*7-: 2fgj <Dy-</\^3 3h(Dm. 1 Id^^^ixS (S6 1) ^ 

OLED3 1 ht^K C) (DS^l;: r^y>^D : ^S^j (TD [0 19 3] r^^n°pS[fcBa4^^p3(7DZY. ZM. 

y^/\^3 3 c(Dm<DLED3 1 ci)K D) (DS'&lI 50 Z C. ZKCOfi, *3 J:t/»ffiffigttia5 5 ;!i>e><35»ffiffi 
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[0 19 4] 

K(om> 1 0 

-^Pp^g 5 



9i,::At}^tis -tClTiS^R;^^!; 9 1 0 
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